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The Gum Problem 


Ix the ** JounNAL ”’ for May 2 we announced that the 
Joint Committee of the Institution of Gas 
Engineers and Leeds University had prepared a ques- 
tionnaire on the formation and occurrence of gum in town 
gas, and that the Chairman of the Committee, Mr. 
Thomas Hardie, had invited engineers and managers of 
gas undertakings, and others interested, to assist the 
Committee in its investigations. In making this 
announcement we pointed out that for several years past 
we had been at particular pains to keep our readers well 
informed of laboratory research and large-scale work in 
connection with this problem at home, and more especi- 
ally in the United States. Still further to assist in the 
matter we publish in to-day’s issue of the ‘* JouRNAL ” 
two contributions which bring the question entirely up to 
date, and set out both the causes of stoppages due to gum 
formation and the remedies to ensure a gas supply which 
never fails. 

One of these contributions is by Mr. L. H. Sensicle, 
who for a long time now has studied the problem very 
closely. The other is by Mr. W. H. Fulweiler, of the 
United Gas Improvement Company of Philadelphia, 
who, in collaboration with others, has been hard at work 
on the question for many years. The fact that in this 
country the problem has only recently come into promin- 
ence is not evidence of the previous non-existence of gum 
deposition, but new apparatus embodying thermostatic 
control and low rates of gas, and the increasing use of 
pilots, has shown how necessary it is that we should 
tackle the problem and effect a cure. 


Research 


Main Conclusions 


It may be well if we set out briefly the main conclusions 
which have been reached in regard to the deposition 
of gum. It is established that there are two types of 
gum which may be formed in town gas. These two 
types are quite distinct. The first is liquid phase 
gum formed by the polymerization and oxidation of 
wsaturated hydrocarbons, primarily styrene and in- 
dene. The rate of gum formation, which is the result 
essentially of oxidation, is greatly increased by increase 
of oxygen in the gas and by the presence of small 
quantities of sulphur compounds of the mercaptan 
type which act as catalysts. A remedy is to remove 
from the gas such an amount of styrene and indene that 
a negligible quantity will be deposited in the distribution 
system, and this can be accomplished by oil washing, 
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among other methods. As Mr. Sensicle points out, liquid 
phase gum is avoidable by practising benzole recovery, 
which removes the light oils from the gas; and as far 
as this country is concerned we agree with him that this 
aspect of gum formation is the less important, due not 
enly to the fact that benzole recovery is more common 
than in the United States, but because less carburetted 
water gas is made. 

Until recently carburetted water gas and continuous 
vertical retort gas have not been regarded too favourably 
for benzole stripping, but the advent of the inhibitor 
process of benzole refining whereby certain highly un- 
saturated hydrocarbons are retained, removes the more 
serious objections, and there is ample evidence that 
benzole recovery will be more universally adopted in 
future. This will certainly hawe the advantage of 
avoiding the risk of liquid phase gum troubles in the 
distribution system. Mr. Fulweiler maintains—and we 
would emphasize this—that the remedy for liquid phase 
gum troubles is in the hands of the manufacturing 
stations. By installation of adequate condensing and 
washing facilities it is possible to control the amount 
of styrene and indene to such a degree that they will not 
be deposited in either the distribution system or the 
consumers’ appliances. 


Vapour Phase Gum 


Tue other type of gum is vapour phase, which presents 
an entirely different problem. This gum is deposited in 
the gas in the form of very fine particles, and its forma- 
tion is due to the reaction of several hydrocarbons with 
oxides of nitrogen. The major source of the latter is 
the oxides of nitrogen in the products of combustion 
in the settings surrounding the retorts. Vapour phase 
gum formation is, in the words of Mr. Sensicle, ** a kind 
of spontaneous reformation of tar-fog in gas after all 
traces of tar have been removed.”? Vapour phase gum 
is essentially an extremely rapidly produced substance. 
In comparison with liquid phase gum, which may take 
weeks or months to develop from deposited light oil, 
vapour phase gum takes only a matter of minutes to 
appear, and a little can do a lot of harm. In spite of 


the fact that the amount of this gum carried by the 
gas is usually extremely smal!, when the gas is wire- 
drawn, as in a normal pilot, a sufficient amount may be 
deposited te stop the pilot in a short time. The import- 
ance of vapour phase gum arises from the fact that, 
although pains may have been taken tc free the gas from 
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dust, tar-fog, naphthalene, and water vapour, and thus 
apparently having provided a stoppage-free service to 
the consumer, the trouble may appear unheralded and 
bring about the extinction of pilot jets within a few hours 
of cleaning. It is a problem to be solved before it can 
be said with truth that gas never fails. As Mr. Sensicle 
mentions, the ability to burn gas slowly and at times in 
minute quantities is a definite asset, and the functioning 
of pilot jets in particular depends upon assured freedom 
from risk of spontaneous stoppage. 

The complete removal of oxides of nitrogen is a 
development to be sought, and a satisfactory process 
for such removal has been developed by the United Gas 
Improvement Company and has been referred to pre- 
viously in these columns. The process for the removal 
of nitric oxide involves a modification of the operation 
of oxide of iron purifiers, and for plants which have 
available somewhat more than the normal amount of 
purification capacity the process would appear to give 
a practical solution of the gum problem, though Mr. 
Fulweiler mentions that it does slightly increase the 
purification cost. Arguing from the fact that the use of 
inhibitors such as phenol has been successful in avoiding 
gum formation in benzole, Mr. Sensicle suggests that by 
spraying phenol or like inhibitors into town gas gum 
formation might be prevented. Another line of attack 
which has been actively pursued of late in the United 
States is the development of pilots that are not so 
sensitive to gum deposition as the normal type. These 
pilots provide a long smooth passage for the gas rather 
than a short choke. To quote Mr. Fulweiler: ‘“ Pilots 
of this type have been possible with gas heavily laden 
with vapour phase gum, and apparently give every 
promise of practically eliminating trouble from stop- 
page. . . . It has been found possible to modify the 
design of the thermostatic controls so that they can be 
freed from the tendency to form gum deposits.”” While 
admitting that the use of such devices is of great assist- 
ance in temporarily controlling trouble, we believe with 
Mr. Fulweiler that the proper solution of the problem 
is to eliminate the cause rather than to concentrate upon 
alleviating the effect. 


An Appeal 


In some undertakings circumstances such as type of 
carbonizing plant, method of operation, declared calorific 
value, amount of oil used in washing, holder capacity, 
and so on, have conspired together and secured im- 
munity from district gum troubles. When the problem 
has been solved it will be possible for all to ensure that 
conditions are similarly correct for the avoidance of 
troubles. In this solution there is good reason to believe 
that the questionnaire issued by the Joint Research 
Committee should prove of considerable help, and we 
hope that a large number of our readers will respond to 
the appeal by supplying data for collective and compara- 
tive study. 


A Question of Reliability 


Last Sunday witnessed an electricity failure which 
affected thirteen counties and caused dislocation through- 
out 12,000 square miles of South-East England with a 
population of 18,500,000—hardly a good advertisement 
for electricity. It was the most serious breakdown since 
the grid has been in operation, and it brought into vivid 
contrast the reliability of gas supply, the service which 
never fails. The public cannot be happy in the thought 
that at any time a mishap in a single generating station 
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can result in such widespread inconvenience. As the 
Daily Telegraph for Monday said: ‘* The public may 
reasonably ask some assurance that a repetition of 
yesterday’s experience will be made impossible.’’ The 
Gas Industry may reasonably ask the same. The break- 
down occurred during the Industry’s peak load—the 
cooking of the Sunday dinner—and there must be several 
undertakings which have to resort to boosting to fulfil 
the demand satisfactorily. To those undertakings which 
take current frem the grid for boosting purposes we offer 
our sympathy. 

But for the fact that it was Sunday, the effect on the 
hospitals would have been much more serious, for only 
the most urgent operations are performed on Sunday, 
At more than one hospital meals had to be scrapped and 
fresh ones prepared, and cooked by gas. Householders 
with electric cookers had the choice of eating a partly 
cooked joint, going without a hot meal altogether, or 
taking their Sunday joints to neighbours having gas ser- 
vice at their disposal. A trifle humiliating for the clec- 
tricity enthusiast to have to ring his neighbour’s bell 
and pray for gas. In several districts the breakdown 
lasted for as long as four hours. 

To add insult to injury another breakdown, this time 
at the County of London Electric Station at Barking, 
took place on the same night. 

There is no need for us to set out here particulars of 
the extensive failure, which, for once in a time, was 
dealt with adequately by the Nation’s Press. We for 
our part could, if we wished, regard the whole affair in 
purely partisan spirit, and rejoice over the event as good 
for gas business. Actually, however, we find it rather 
sad that the new heaven and earth, on which so much 
public money has been expended, is so different from the 
expectations of those who have been beguiled. 


‘Interesting Share Dealings 


Tue scene of this week’s amalgamation news has shifted 
southwards and eastwards from the Midlands, where 
much of the grouping activity has lately been concen- 
trated. A notice by Associated Gas and Water Under- 
takings, Ltd., has been published not as an invitation to 
the public to subscribe, but in compliance with the 
regulations of the Committee of the Stock Exchange, 
London, for the purpose of giving information to the 
Public with regard to the Company. 

Associated Gas and Water Undertakings, Ltd., was 
incorporated as a public company at the end of last year, 
and this, as far as our knowledge goes, is its first attempt 
at fulfilling its destiny inter alia of acquiring and 
holding shares, securities, and other interests in gas and 
water undertakings. A month or two before the incor- 
poration of this new Company—in August last year to 
be exact—the Gas Industry was interested in an offer 
by the East Surrey Gas Company to buy the shares of 
the Horsham Gas Company, Ltd. This proposal seemed 
an extremely reasonable one to those who are prepared 
to welcome amalgamations of a certain kind. The 
larger undertaking, having already successfully united 
Reigate and Redhill, and operating under enterprising 
management to the satisfaction alike of consumers and 
shareholders, took under its a wing a smaller neighbour, 
with the object presumably of extending to it, and its 
consumers, the benefits of a large organization. 

To all appearances, the initial operations of Associated 
Gas and Water Undertakings, Ltd., have upset what 
appeared to many to be a very pretty little piece of 
grouping, for they have succeeded in tempting East 
Surrey to part with approximately three-quarters 0! the 
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jssued capital of the Horsham Company, which they, 
East Surrey, acquired less than a year ago, and for which 
they are receiving the sum of £84,745. A controlling 
interest in the Horsham Undertaking with, according to 
the latest ** Journax ”’ Directory returns, approximately 
3,000 consumers, has thus been “‘ handed on”? twice in 
rapid succession, and at any rate three-quarters of it now 
finds itself in a new group with far flung interests; for 
the other acquisition of the new Company is the Gas 
Light and Coke Company of Kirton-in-Lindsey, a small 
place near the Wash some 150 miles from Horsham. It 
may, however, be safely assumed that there will be con- 
tinuity of any policy which has brought benefits to the 
Horsham consumers, since three Directors of East Surrey, 
which has sold the Horsham shares to the new concern, 
are also on the Board of Horsham and of the new con- 
cern. 


A Variation from Normal? 


Tue frivolous may be inclined to ask whether Kirton- 
in-Lindsey is destined to form the nucleus of a Lincoln- 
shire group (its annual make according to our latest 
returns was between three and four millions), or whether 
the “‘ inter alia ” in the objects of the new Company in- 
clude perhaps the search for King’s John historic treasure 
which has lately been so prominent in the news. But 
the names of the Directors of the new concern are re- 
assuring. They are, the Gas Industry will be pleased 
to note, all established names with long standing gas 
interests, and it is safe to say that this Board will not 
move without due consideration of practical issues. At 
the same time, the widely held opinion that much of 
the amalgamation which is going on is prompted by 
financial considerations will not be modified until more 
is known, as no doubt it will be in due course, of the 
reason for the Horsham deals, and until the position is 
clearer as regards the practical value of linking up the 
small Sussex town with the still smaller undertaking in 
the north of Lincolnshire. 

It is of interest to recall the speech at the Annual 
General Meeting early this year of the Chairman of the 
East Surrey Company, Mr. W. Lees Stenning, who is 
also Chairman of Associated Gas and Water Under- 
takings, Ltd., in which he remarked that— 


Holders of gas stock would have noticed the 
formation of a number of * holding companies ” in 
connection with the Gas Industry. While this was 
not a new practice in America, it was novel in their 
field of activities in England—and only one of those 
companies had so far reached any considerable 
magnitude. The Directors were carefully watching 
the progress of the policy. If the development made 
possible reduced charges for gas and better service 
to the consumer, thus enabling the constituent 
undertakings to meet growing competition, the 
movement had advantages. It had yet to be proved, 
however, that the cost of operating holding com- 
panies as at present organized would not be more 
than the saving in bulk purchasing and the cost of 
expert technical assistance by which means it was 
sought to effect economies. Some modification of 
the present proposals might be necessary if the 
utmost advantage was to be obtained. They were 
giving constant thought to the matter, and would 
take all necessary steps to safeguard the stock- 
holders’ interests. 


The Industry will watch with great interest any modifi- 
cations of general practice which the new group may 
introduce. 
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Rotarians and the Gas Industry 


A NEws item in the “‘ Journat ” last week made refer- 
ence to the proposed formation of a Light, Heat, and 
Power Group in connection with the Annual British 
Rotary Conference. The suggestion was put forward at 
a special meeting of Rotarians connected with the Gas 
Industry during the recent Conference of British Rotary 
(R.I.B.1.) in Douglas—and it seems to us a suggestion 
well worth following up. A glance through the news 
pages of any volume of the “ JourNnat ”’ will indicate 
the frequency with which members of the Gas Industry 
address local Rotary Clubs, and such talks must be all 
to the good of the Industry as a whole, reaching as they 
do the executives of all branches of local commerce and 
industry, where there is an ever-ready field for the ex- 
tended use of gas. 

We recall that at a meeting of a Salesmen’s Circle 
not long ago it was advocated that gas undertakings 
should see to it that every local organization—including 
Rotary Clubs, women’s institutes, mothers’ unions, 
social clubs, and so forth—has among its members at 
least one representative of the Industry. This is an 
excellent precept; and while many undertakings have 
not yet brougbt it to a state of perfection, there is not 
the slightest doubt that so far, at any rate, as Rotary 
Clubs are concerned, the Industry has adequate repre- 
sentation. There is no more favourable opportunity for 
an interchange of opinion between representatives of the 
Gas Industry and those of industries supplying a similar 
or even rival service than a vocational group meeting at 
a Rotary Conference, conducted in a spirit of Rotarian 
fellowship. We look forward, therefore, to the fruition 
of this proposal to form a Light, Heat, and Power 
Group at future Rotary Conferences, and feel convinced 
that such a Group will be of very real benefit to the 
Industry—both locally and in general. 


A New B.C.G.A. Service 


Tue mention of talks by members of the Gas Industry 
to Rotary Club meetings brings us naturally to refer to 
an interesting extension of the British Commercial Gas 
Association’s service in this connection. For some time 
past the Association have been prepared to loan to sub- 
scribers series of lantern slides in illustration of lectures 
on the Gas Industry in its various phases, and, indeed, 
have organized a form of exchange bureau for the 
lectures themselves, whereby Rotarian members have 
sent up the notes of their addresses to 28, Grosvenor 
Gardens, and have been able to obtain other suitable 
lectures to deliver on different occasions. While con- 
tinuing this latter service, the Association are now 
instituting a new service to take the place of the original 
lantern slides, which will certainly prove most welcome 
to members. "r 
This takes the form of a portable lantern outfit which 
is light to carry about, and can best be described as 
bearing the same relation to the ordinary slide lantern 
as a roll film pocket camera does to the stand camera 
in which plates must be used. The optical system, source 
of light, and pictures themselves are all enclosed in the 
same small case containing its own small battery capable 
of giving three hours’ illumination. The lantern is 
remarkably easy to operate, it being necessary only to 
press a switch and then turn a nob; and since the film 
slides are made up in a strip, unwanted pictures can 
be quickly passed over. At the same time the operator 
can turn back to display any picture a second time with- 
out trouble. The film slides, which are non-inflammable, 
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weigh no more than $ oz. per hundred. These lanterns 
can either be purchased outright or borrowed from the 
B.C.G.A., who are also preparing three films for members’ 
use, dealing respectively with the Manufacture of Gas; 
Gas in the Home; and Gas in Industry. It is hoped also 
to prepare a film-slide dealing with Gas as a National 
Industry, and these films will be ready in the early 
autumn. The B.C.G.A., it may be mentioned, have 
under consideration the matter of a moving film, but, as 
will be readily appreciated, the usefulness of any scheme 
of this nature must depend largely upon the question 
of price. At least two gas undertakings, by the way, 
have already made their own moving films for publicity 
purposes—namely, Croydon and Harrogate—and both 
of these are excellent productions. 

Those who are proposing at any time to address the 
layman will be well advised to investigate this new 
B.C.G.A. service; in our view an address iltustrated by 
slides such as those in course of preparation will 
normally have double the interest value of an unillus- 
trated lecture. And perhaps we may be permitted to 
offer a word of advice in regard to the delivery of these 
for many perorations, good, bad, and in- 
pass through our hands in the course of a 
day’s work. Let us have not too much about the vast 
magnitude of the Industry, but more about the service 
it renders to mankind. Consideration should be given to 
the psychological effect of continually drumming into 
one’s listeners that one’s own industry is bigger and 
better than any other. Our aim is surely to be bigger and 
better in service, and because of this we have reached 
our present magnitude. Do not let us confuse cause 
and effect. Again, the judicious introduction of a little 
light humour is desirable; a subject devoid of a single 
spark of humour is a dull one indeed. Finally, we may 


addresses 
different, 
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perhaps remind potential speakers (both before Rotary 
Clubs and elsewhere) of the story of the young man 
who, at the conclusion of a maiden public speech, was 
so misguided as to ask a friend what he thought of his 
effort. ‘* It was quite good,” the friend replied; ‘ but 
it would have been better, far better, if you had left off 
when you had finished.”’ 


Forthcoming Engagements. 


Aug. 14._-Tr1sH AssociaTion.—Annual Meeting in Belfast. 

Sept. 1-4.—Sreconp INTERNATIONAL Gas CONFERENCE, Zurich, 

Sept. 6.—NortH BritisH ASSOCIATION OF GAS MANAGERS.— 
Annual Meeting in Inverness. 

Sept. 11.—].G.E.—Finance Sub-Committee, 9.45 a.m.; Mem- 
bership Sub-Committee, 10.30 a.m.; General Purposes 
Committee, 11.15 a.m.; Gas Education Executive Com- 
mittee, 4 p.m. 

Sept. 17-20.—AssociATION OF Pusiic LIGHTING ENGINEERS. 
Eleventh Annual Meeting at Aberdeen. 
Sept. 20.—1.G.E.—Refractory Materials Joint 

mittee (Stoke-on-Trent), 2.30 p.m. 

Sept. 20.—WaLes AND MONMOUTHSHIRE ASSOCIATION OF Gas 
ENGINEERS AND Manacers.—General Meeting at 
Porthcawl. 

Sept. 24-26.—B.C.G.A.—Annual General Meeting and (Con- 
ference at Sheffield. 

Sept. 27._1.G.E.—Liquor Effluents 
Committee, 2.30 p.m. 

:.E.—Joint Research Committee, 
General Research Committee, 2.30 p.m. 
Nov. 6 and 7._1.G.E.—Autumn Research Meeting. 


Sub-Com- 


and Ammonia Sub- 


10.30 a.m.: 


1934 “JourNAL” Directory. 


Page 12. British Gas Licur. C. R. Armitage 
transferred from Norwich to Hull as from 
Oct. 1, vice H. E. Copp, E. & M., retired. 

Page 99. Prrrenw EEM. J. Peat appointed S. vice 

T J. Nicolson. 


Correspondence 


Holding Companies and the Gas Industry 


Srr,—We are now getting quite accustomed to reading 
in the Press, at more or less frequent intervals, of offers 
being made to the stockholders of gas companies to pur- 
chase their holdings, and one is inclined to speculate as to 
the locality in which the next move will take place. So 
far as can be ascertained at the time of writing there are 
seven controlling, or holding, companies now operating— 
viz., South-Eastern Gas Corporation, South-Western Gas 
Corporation, Midland Gas ge Severn Valley Gas 
Corporation, Gas Consolidation, Ltd., the Investors’ Gas. 
and Electrical Trust, and Associated Gas and Water 
Undertakings, Ltd. Of some of these enterprises the ques- 
tion might well be asked, ‘‘ Who will ultimately benefit 
by such financial operations- the promoters, the stock- 
holders, or the consumers? ” With regard to the first- 
named ‘and those associated with them, it would appear 
to be a lucrative business and a comparatively safe method 
of employing capital, as good dividends have been dis- 
iributed for many years by practically all the undertakings 
it was desired to acquire. Most of the stocks, however, 
were closely held and good offers were necessary in order 
to obtain a controlling interest. 

Presumably the stockholders carefully considered the 
position before deciding to part with their holdings, but 
the generous terms clearly indicated the determination 
of the promoters to attain their object. It is not a little 
surprising, therefore, to learn that in all cases a large 
majority of stockholders accepted the offers made. The 

Industry in the past has always been proud of its popu- 
larity with the small investor, often a consumer—in many 
cases an employee—and it is feared that under this new 
régime the personal interest in the particular company 
which formerly existed will cease. , 

The consumers are, or should be, the first consideration 
of every gas undertaking, and it is satisfactory to note 
that in one case, that of the South-Eastern Gas Corpora- 
tion, economies in working have already brought about 
reductions in the price of gas in three of the companies 


under its control. With an undertaking having such vast 
resources at its command this was to be « expecte od and fully 
justilies its formation, but unless after a reasonable period 
similar economies are effected by the other combines, it 
is quite clear that their operations will be of no ultimate 
beneiit to themselves or to the Gas Industry. 
* CONSUMER FIrst.”’ 
July 27, 1934. 


In Praise of Tully Gas 


Sir, bo ud there been time I intended in the discussion 
on Col. Carr’s paper read before the recent meeting of the 
Institution of Gas Engineers to have asked him whether, 
in the course of his observations during the Institution’s 
visit to Canada and the United States of America, he had 
noticed any examples of carbonization by the total gasi- 
fication process, and if so what system it illustrated. 

In the ‘* JourRNAL ”’ for Oct. 20, 1933, I contributed an 
illustrated description of the Tully total gasification plant 
with waste-heat boiler which I saw in successful operation 
at the works of the Oxfordshire Water and Gas Company 
at Goring-on-Thames. It impressed me so much that | 
considered it to be my duty to prepare the article for thé 
information of members of the Institution. It was sub- 
sequently translated into French and published in the 
Journal des Usines du Gaz, 20 Rue Blanche, Paris, which 
is the official organ of the Association Technique de 
l’Industrie du Gaz en France. 

Not only is Tully gas suitable for lighting, heating, and 
power purposes (it was being used to actuate the gas en 
gine driving the pumps for the Company’s water supply 
system), but it has proved to be ec onomical in production, 
the plant being entirely automatic in action. 

Yours, &c., 
Water T. Dunn. 

72, Elphinstone Road, 

Hastings, 
July 28, 1934. 
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Personal 


Mr. C. Ruopes ArmiraGeE, the Engineer and Manager of 
the Norwich Station of the British Gas Light Company, 
Ltd., he is been appointed Engineer and Manager of the 
Company’s Chief Station, Hull, and will take up his duties 
there on Oct. 1 next. 

* 7 * 

The Windermere Council have appointed as their Gas 

and Water Engineer Mr. James Napier Leckie, of 


Motherwell. 
* * * 


JAMES Prat, a native of the 


Out of 222 applications, Mr. 
and Collector of 


Town, has been appointed Secretary 
Pittenweem Gas Company. 
” * ” 

Alderman JoHN Bartow, J.P., ex-Mayor of Accrington 
and Chairman of the Accrington District Gas Board, has 
celebrated his 80th birthday. 
a + * 

After seventeen years’ service Mr. J. Bowman tendered 
his resignation last month as Engineer and Works Mana- 
ger to the Ballarat Gas Company, Australia. Mr. Bow- 


Gas Fires are to be Installed by the Kirkcudbright 
Town Council in the bedrooms of all Municipal houses under 
construction. 

A Further Three Years’ Contract for the street lighting 
of Haywards Heath has been obtained, in competition with 
electricity, by the Haywards Heath District Gas Company. 


Application to the Ministry of Health is to be made 
by the Birkenhead Gas Committee for sanction to borrow 
£10,000 for the purchase of ‘“‘ simple hire ”’ gas cookers, 
the loan to be repaid in ten years. 


An Assistant Distribution Superintendent is required 
by the Blackpool Gas Department, who offer this post at a 
commencing salary of £252 per annum, rising by two 
annual increments to £290 per annum. 


Penrith’s Showroom.—The Penrith Urban Council, on 
the recommendation of the Gas and General Purposes Com- 
mittee, have decided to enter into a lease of premises in 
King Street, Penrith, for the purpose of a showroom. 


The ‘‘ Edgar Allen-Buell Gazette ’’ is a new monthly 
publication dealing with combustion equipment, dryers, 
water softeners, and allied subjects. The price is 1s., and 
the editorial and publishing offices are at 49, Moorgate, 
B.C. 2. 

South Metropolitan Dividend.—The Directors of the 
South Metropolitan Gas Company have declared an interim 
dividend of 25% actual on the ordinary stock for the six 
months ended June 30, 1934. Dividend warrants will be 
posted on Sept. 1, 1934. 


Newcastle Company’s Dividend.—The Directors of 
Newcastle-upon-Tyne and Gateshead Gas Company have 
declared interim dividends of 2% on the preference stock 
and 23% on the ordinary stock, payable on Aug. 9, which 
are the same rates as last year. 


A Reduction in the Price of Gas is announced by the 
Forres Gas Light Company by 5d. per 1,000 c.ft. This 
mi ikes a total decrease of 10d. per 1,000 c. ft. since the new 

Manager, Mr. J. Storrier, late of the Dundee Corpcration 
Gas Department, took over nine months ago. 


Gas-Works Superintendent Required.—The Tredegar 
Council invite applications for the position of Gas-Works 
Superintendent at a salary of £4 10s. per week. Applica- 
tions for this post, which is referred to on a Jater page of 
this issue, must be from those over 25 years of age. 


Benzole Extraction in France.—The Société des Usines 
i Gaz du Nord et de |’Est is reported to have lately given 
an undertaking to the French Government that it will 
install within the next three years plant for the extraction 
of benzole from all the coal gas produced at its works at 
Kpinal. 

Duty on Gas Engines.—Representations made by the 
Gas Companies Association of Australia to the Minister of 
Customs have resulted in the admission under Depart- 
mental By-law, free of all duty, British Preferential Tariff, 
if gas engines exceeding 100 H.P. The rate of duty on 
hese engines was 45%. 





News In Brief 
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Thos. Bow- 
man, in the construction of gas-works in many Victorian 
towns, and later was engaged by the Municipalities of Sale 


man was associated with his late father, Mr. 


He is a Past-President of the Victorian 
Association, which was merged into the 
Australian Gas Institute, on the Council of which Mr. 
Bowman served from 1926- 30. On his retirement an ap- 
preciation of Mr. Bowman’s services was shown by his 
Board and employees, Mr. E. R. Bearup, of Mentone, 
has taken up the position of Engineer to the Company. 

7 * * 


Mr. Greorce B. Coppine, for the past 15 years distribution 
foreman to the Batley Corporation Gas Department, re- 
tires in August on completing 49 years’ service with the 
undertaking. 


and Heidelberg. 
Gas Managers’ 





Obituary 


The death has occurred of two well-known personalities 
in the Australian Gas Industry—Mr. W. Scortanp, of Mel- 
bourne, and Mr. J. C. ALEXANDER, of Sydney. 





Croydon Gas Company’s Dividend.—At the meeting 
of the Directors of this Company, held on July 27, the 
following dividends were declared in respect of the half- 
year ended June 30, 1934: On the redeemable preference 
stock, 74%; on the maximum dividend stock, 5%; and on 
the sliding-scale stock, 7%. 


Gas Light and Coke Dividends.—The Directors of this 
Company have declared dividends for the half-year ended 
June 30 last as follows: On the 4% consolidated preference 
stock at the rate of £4% per annum; on the 33% maximum 
stock at the rate of £3 10s.% per annum; and on the ordi- 
nary stock at the rate of £5 12s.% per annum. 


Wandsworth Company’s Dividend.—The Directors of 
the Wandsworth and District Gas Company have declared 
an interim dividend of 34% (less income-tax) on the con- 
solidated stock of the Company for the half-year to June 30, 
1934, payable on Sept. 1. The dividend is at the same rate 
as that paid at the corresponding half-year, 1933. 

Cupar Shopkeepers Have a Complaint against the 
Fife Electric Power Company, whose supply of current 
failed for a lengthy period last week. The traders have 
drawn up a letter of protest to the Company in which they 
point out that they have incurred heavy financial lesen. 
which they will expect the Company to make good. 

An Assistant Distribution Superintendent is required, 
as will be seen from a later page of this issue, by the 
Stoke-on-Trent Gas Department. The commencing salary 
will be £350 per annum, and special regard will be given to 
candidates who may subsequently be capable of under- 
taking the duties of Chief Distribution Superintendent. 


In His Will, which was recently published, Mr. Walter 
Ne vton Drew, J. P., whose death was recently announced 
in the ‘‘ JourNaL,” left £101,908. Mr. Drew was Chair- 
man and Managing Director of Newton, Chambers, & Co., 
Ironfounders, of Chapeltown, Sheffield, and the Coal Dis- 
tillation Company, Ltd., and a Director of several other 
companies. 

The County Road Board for West Lothian have 
granted an application by the Corporation of Edinburgh 
and the Broxburn Gas Company for permission to lay a 
gas main from Newbridge to Broxburn. The Corpotfation’s 
mains extend as far as Newbridge, and it is understood an 
arrangement is being made to give Broxburn a bulk supply 
from Edinburgh. 

Dividends in Respect of the Half-Year ended June 30, 
1934, have been declared by the Directors of the Totten- 
ham and District Gas Company at the following rates, all 
less income-tax: On the 5% preference stock, 5% per 
annum; on the 53% preference stock, 53% per annum; and 
on the ordinary stock, 63% per annum. The dividends are 
payable on Aug. 9 next. 


A Smokeless Estate is being developed at Gipton by 
the Leeds Corporation in their £12,000,000 housing pro- 
gramme. Every encouragement is being given for the use 
of smokeless fuel in the 3,000 houses on this estate. Every 
room fitted with a fireplace will also have a gas plug, and 
tenants will be encouraged to use gas, coke, or other smoke- 
less methods of heating. 
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When Tenders for the Public Lighting of the town 
were received by the Dungannon Urban Council from the 
Electricity Board and the Dungannon Gas Company, the 
tender of the Gas Company for 80 lamps of 150 ¢c.p., from 
dusk to midnight, and 20 similar all-night lamps, from 
Aug. 15 to May 15, at £235, was accepted. The tender was 
£9 lower than last season’s price. 


An Effort to Increase the Consumption of Gas is being 
made at Paisley, and with that purpose in view they pro- 
pose to reduce the price to the ordinary consumer by Id. 
per 1,000 c.ft. when the consumption exceeded 25,000 c.ft., 
and by another 1d. if the consumption exceeded 50,000 c. ft. 
For consumptions under 25,000 c.ft. the present rate of 
2s. 9d. per 1,000 c.ft. is to be continued. 


New Low-Temperature Carbonization Plant.—It is 
stated in The Chemical Trade Journal that the Illingworth 
Carbonization Company, Ltd., will, very shortly, bring into 
operation a new and much-improved plant at their car- 
bonization works at Nap ns sr Dr. S$. Roy Illingworth, 
Technical Director, has devised a new type of oven, which 
has been in successful operation for several months. 


Metropolitan Gas Company of Melbourne.—We are 
informed by Messrs. John Terry, of 296, Regent Street, 
W. 1, that their Principals, the Metropolitan Gas Com- 
pany, Melbourne, Australia, have made a net profit for the 
six months to June 30, 1934, of £96,319; a dividend of 
6s. 6d. per share has been declared; an amount of £10,000 
has been transferred to reserve account; and a sum of 
£67,625 has been carried forward. 


Following the Recent Litigation in which the Kleenoff 
Company (proprietors, Bale & Church, Ltd., of 33, St. 
Mary-at-Hill, London, E.C. 3) secured an injunction for 
infringement of their Trade Mark ‘‘ Kleenoff ’’ and which 
was afterwards upheld by the Court of Appeal—the Kleenoff 
Company subsequently applied for their Trade Mark to be 
transferred to Part A of the Register. The Register has 
now granted this application, No. 547868. 

The Institute of Vitreous Enamellers, Ltd., has been 
registered as a company limited by guarantee, without 
share capital, with 1,000 members each liable for £5 in the 
event of winding-up. The objects are to protect the in- 
terests of those engaged in the vitreous enamelling indus- 
try and to promote research and other scientific work in 
connection therewith, &c. The management is vested in 
a Council, the first President of which is Dr. J. W. Mellor. 


Institution of Welding Engineers.—Indicative of the 
growth of the Institution of Welding Engineers is the 
appointment of a full-time Secretary and the acquisition of 
new offices at 7-8, Holborn Hall, Grays Inn Road, London. 
This step was necessitated by the rapid growth in mem- 
bership during the last few years, and the work entailed 
in consequence of the fact that the Institution is widely 
recognized as the body pre-eminently fitted, both by its 
achievements and its declared objects, to represent every 
welding interest in Great Britain. 

For Damage to Five Barges the South Metropolitan 
Gas Company successfully contested their claim against 
the owners of the steamships ‘‘ Umona’”’ and “ Sirius ”’ 
before Mr. Justice Langton in the Admiralty Court last 
Wednesday. The barges were moored off Greenwich, and, 
as a result of alleged negligence on tbe part of the defen- 
dants, a collision occurred. The masters of the steam- 
ships blamed each other, but his Lordship held that the 
‘* Sirius?’ was solely responsible and gave judgment 
against the owners in favour of the Company. 

Warm Appreciation has been expressed to Mr. H. L. 
Bateman (Engineer and Manager of the Dewsbury Cor- 
poration Gas Department) by an aviator at Bletchley, 
Bucks, in respect of the helpfulness of the indication signs 
painted on top of Dewsbury gasholders. One of the Dews- 
bury holders has the name of the town painted in large 
letters and another has an arrow and the letter “ N,” 
indicating the direction of the North. The Dewsbury signs 
were originally painted in normal thick lettering, but on 
the advice of a well-known airman they were subsequently 
changed to long thin letters, which pilots say are more 
legible from the air. 


The ‘‘ Blackest ’’ Spot Under Review, according to 
the fourth Annual Report of the Sheffield, Rotherham, and 
District Smoke Abatement Committee, is still the centre of 
Sheffield. The centre of Rotherham comes second on the 
list and Attercliffe third. The Chief Smoke Inspector 
states that most of the atmospheric pollution is caused by 
smoke from metallurgical processes, heat-treatment fur- 
naces being the worst offenders. Most of the large steel- 
works are carrying out reconstruction schemes; but many 
of the smaller concerns are adhering to coal-fired re-heat- 
ing furnaces. A vast amount of reconstruction work (in 
which the Gas Industry must play its part) will have to be 
done before the pollution figures are effectively reduced. 
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Centenary Celebrations of a Meter Firm. 


Recently the staff and employees of Messrs. Smith 
Meters, Ltd., had a most enjoyable day at Margate. It 
was the occasion of their Annual Sports Outing, but this 
year, being the firm’s Centenary, special trains were 
chartered to convey the party. Luncheon was followed by 
Mr. R. E. Gaskin, Manager of the Kennington Works, 
proposing the success of the firm. He congratulated the 
Directorate on its achievement. After a brief history of 
the firm from its inception, by the Chairman, Mr. Ernest 
Smith, forty-six of the oldest employees, with service of 
57 down to 20 years, were each presented with a silver 
tankard and a gift of money by Mr. Lewis Smith, the 
Director and Secretary of the Company. 


Mr. J. Busher made a speech of appreciation to the 
Chairman of Directors, and presented him with an 
illuminated address, suitably engraved and bearing the 
crest of the four chief Unions. This is claimed to be unique 
in the history of any industry, and establishes the fact that 
relations with employees have always been most amicable. 


Mr. Ernest Smith, who was received with acclamation, 
thanked the donors for their forethought and the address 
which would be cherished. Mr. Lewis Smith also added 
suitable remarks. This opportunity was taken to announce 
the generous intention of the Directors personally to donate 
+ ad to the Sports Club and £2,000 to the Benevolent 

und, 


Mr. S. E. Cash, Chairman of the United Gas Industries, 
Ltd., and Director of Smith Meters, Ltd., said he con- 
sidered it a great honour to be associated with the two 
brothers in their day of achievement. 





Amalgamation and Grouping. 
Associated Gas and Water Undertakings, Ltd. 


Particulars appear on our Stock Market page to-day of 
the first operations of Associated Gas and Water Under 
takings, Ltd., which was incorporated as a public company 
last December with the object, inter alia, ot acquiring and 
holding shares, securities, and other interests in gas and 
water undertakings. The authorized share capital is 

£200,000, of which £40,000 is issued or agreed to be issued 
There. are no debentures or debenture stocks issued or out- 
standing. 


The Company have purchased or agreed to purchase from 
the East Surrey Gas Company approximately 75°6% of the 
issued capital of the Horsham Gas Company, Ltd., which 
was only acquired by the East Surrey Company a year ago, 
and have also purchased the whole of the issued capital of 
the Kirton-in-Lindsey Gas Light and Coke Company, Ltd., 
and £100 ordinary ‘‘B’”’ stock in the East Surrey Gas 
Company. 

The Directors of Associated Gas and Water Under- 
takings, Ltd., are as follows: Mr. William Lees Stenning, 
M.B.E., J.P. (Chairman) (Chairman of the East Surrey 
Gas Company and Director of the Horsham Gas Company, 
Ltd.); Mr. William Henry Bennett (Managing Director) 
(Managing Director of the East Surrey Gas Company and 
Chairman of the Horsham Gas Company, Ltd.); Mr. John 
Urquhart (Director of the East Surrey Gas Company and 
the Horsham Gas Company, Ltd.); and Mr. Alexander 
Edward Whitcher, A.M.I.M.E. (Director of the Hassocks 
and District Gas Company, Ltd., and General Manager of 
the Haywards Heath District Gas Company). 


Gas Wins After a Hot Debate. 


Lighting Contract Retained. 


Portadown Urban Council last Friday night, after wit- 
nessing a demonstration of lighting by the Portadown Gas 
Company and the Northern Ireland Electricity Board, 
accepted the tender of the former for the lighting of the 
town for three years at £600 per annum. The Gas Company 
have always previously held the contract. The meeting 
was, at times, very lively, and the decision was not 
reached until after midnight. Nine voted for the accept- 
ance of the Gas Company’s tender and three against. The re 
was one who abstained from voting. 

The Electricity Board stated that they were going to 
leave their demonstration lights there that evening so that 
the public might judge for themselves the respective merits 
of the two lighting systems. 
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THIS WEEK’S 
DISPLAY 











This decorated lorry was entered by the Stockport Gas 

Department in the Carnival held recently in aid of the 

local Infirmary. The Department received a second prize 
for the best decorated vehicle. 
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Those who are considering arranging a display in connec- Third prize in its class was gained by this lorry of the 
tion with the fifth Test Match may gain some ideas from Wilmslow and Alderley Edge Gas Company which took 
this window by the Worcester New Gas Light Company. part in the Carnival at Wilmslow a few days ago. 


This display, which was arranged in the showroom window of the Castleford and Whitwood Gaslight and Coke 
Company, may be of interest to those in whose districts the film of “‘ The Invisible Man” is being exhibited. It 
proved a considerable local attraction at Castleford. 





Tarred Roads and Cancer. 
No Relationship Established. 


In the House of Commons on July 23, states The Times, 
Mr. R. G. Clarry (Newport, U.) asked the Minister of 
Health whether his Department had any evidence that 
cancer of the lung might be caused by dust from tarred 
roads; and if there were any known fatal cases of lung 
cancer attributable to this cause. 

Mr. Sh: pa Parliamentary Secretary, Ministry of 
Health (Norwich, L.Nat.): My right hon. friend is advised 
that a relation between the inhalation of dust from tarred 
roads and cancer of the lung has not been established, and 
it is therefore not possible to say whether any deaths from 
this disease can be attributed to this cause. 


Are Cookery Demonstrations Worth While ? 


We do not think there is much doubt in the minds of gas 
salesmen generally, but we are indebted to Messrs. R.& A. 
Main, Ltd., for permission to publish abstracts from two 
letters in their possession which make very interesting 
reading. 

From a letter received by a gas undertaking: 

“We are now quite satisfied with the cooker. I was 
beginning to fear that I had made an error of judgme nt in 
choosing gas versus electricity; therefore, for comparison, my 
daughter cooked two trays of scones in a friend’s electric 
cooker. These were practically perfect, but the oven took 30 
minutes to heat and 18 minutes to cook. We can do, if any- 
thing, better firing now (i.e., better cooking with gas), heating 
15 and cooking 15 minutes. I have, therefore, the satisfaction 
that my judgment was sound, and, of course, the hotplate is 
much more efficient on the gas cooker. In addition to scones, 
we have tried sausage rolls, Coburg, che “ese, and Queen cakes, 
and these with absolute perfection. I shall be glad if you will 
convey to Messrs. Main our appreciation.”’ 


From a letter to a Main’s Demonstrator : 

I had the pleasure of attending your last two gas cookery 
lectures some days ago. You gave us so many valuable hints 
and instructions that ; felt I must write and thank you. I am 
the owner of a ‘“‘ De Luxe ”’ Main Stove, but have never been 

satisfied with it, as I have always slightly burned the bottoms 
of my cakes and pastries. Now, however, I have made three 

*hatalies most successfully. I had seriously contemplated 
having an electric cooker this autumn, but now I have been 
shown how to cook on every shelf I am very proud of my cooker 
and really look forward to baking day. ... The Electricity 
Corporation do such a lot of propaganda that unless the Gas 
Company keeps active they will certainly lose many of their 
present consumers. I have no interest in either gas or elec 
tricity undertakings, but I do think you deserve a lot of praise 
for your admirable lectures. 


Europe’s Largest Garage 
Chooses Gas 
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Illuminating Engineering Society. 


Silver Jubilee Commemoration (1934) Award. 


A new step to encourage the younger members of the 
Illuminating Engineering Society has now been taken by 
the Council in commemoration of the attainment by the 
Society of its Silver Jubilee this year. For the award of 
this newly established premium only members of all classes 
or affiliated students who are under the age of twenty-six 
years are eligible. 

Achievements during the coming session complying with 
the stated qualifications should be reported to the Ion, 
Secretary, and it is hoped that in this way material, worthy 
of publication or presentation at meetings of the Society 
will be brought to light, and that the Council at the end 
of the coming session will have the pleasure of making the 
first award under this new scheme. 

The conditions under which the award is to be made are, 
in essence, as follows: 

1. A Silver Jubilee Commemoration Award shall be avail- 
able every year, unless otherwise determined for a 
member, or associate, or an affiliated student of the 
Society, who is under the age of twenty-six years 
on the date of his qualification for the Award. 

The announcement of the Award for the prev ious 
session shall be made by the President at the opening 
meeting of the next session of the Society. 

The Award shall consist of : 

(a) An inscribed Diploma, stating the reason of 
the Award, signed by the President and Hon. 
Secretary. 

(b) The sum of five guineas by a cheque drawn on 
the Society’s bankers. 

The qualification shall be the accomplishment of any 
of the following tasks: 

I. The presentation in writing to any_ technical 
society or association, approved by the 
President, of a paper dealing with the theory 
or practice of illuminating engineering. 

II. The design and/or construction of a novel in- 
strument or appliance for use in connec- 
tion with any application of, or research con- 
cerning illumination. 

III. The carrying out by the applicant of an investi- 
gation beneficial to illuminating engineering. 

The decision as to the recipient of the Award is to be 

_in the discretion of the President, acting with the 
advice of the Council. 

In the event of no response of sufficient merit being 
forthcoming in any session no Award in respect of 
that session shall be made. 
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It is no small tribute to the speed and reliability of gas for the preparation of meals that Lex Garage, Piccadilly 
claimed to be Europe’s largest garage, with a capacity for 1,000 cars—have chosen a Parkinson gas range as part 


of the equipment of their new and up-to-date snack bar. 
a day and night service; and the facilities for obtaining a quick meal at any hour i in the twenty-four 


ment provides 


Right in the heart of Theatre Land, this vast establish- 


are much appreciated and demand a cooking medium of a high order of efficiency. 
The appliance selected for this task was, as our photograph shows, a double-oven gas range by the Parkinson Stove 


Company, Ltd., 
the food w: armed and ready for instant serving. 


including a hotplate of conve nient dimensions and large hot- closet accommodation in which to keep 
The whole is finished in white and mottled enamel, and, 


while 


neat and compact in appearance, has a considerable cooking capacity. 
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BOOK REVIEW 
A New Book by Dr. Mellor* 


In this recently published medley of fun and philosophy, 
as reported by Dr. J. W. Mellor under the title of ‘* Uncle 
Joe’s Nonsense ’’—for young and old children—many will 
recognize the “‘ lighter side ’’ of an author whose compre- 
hensive works on inorganic chemistry and allied subjects 
are already well-known in the Gas Industry. 

Dr. Mellor, F.R.S., is, of course, the Hon. Secretary of 
the Ceramic Society, who were responsibl: for the publica- 
tion of—as the author naively puts it in his Preface— 
“these random ravings as a memento of some trifling 
service which the members say I have rendered, and which 
they are good enough, and biased enough, to appreciate 
far too highly.’? But Dr. Mellor is too modest. This most 
entertaining volume reveals the author in a light hitherto 
appreciated probably only by his more intimate friends— 
that is, not only as an accomplished humorous raconteur, 
but also as an artist of no small ability; for he has himself 
produced in illustration of his written experiences and re- 
flections no fewer than 129 pen and ink drawings whose 
wealth of detail and expression is remarkably fine. In 
addition, Dr. Mellor’s frequent apt quotations throughout 
the book in emphasis of a particular point indicate a 
familiarity with the poets and the classics which can be 
regarded as little short of phenomenal. 

Most of the matter in ‘‘ Uncle Joe’s Nonsense ”’ was not 
drawn or written with the remotest idea of publication— 
which renders it all the more entertaining—for much of it 
appeared in private letters; and notes originally scattered 


> 


* “Uncle Joe’s Nonsense,”’ by J. W. Mellor. Published for the Ceramic 
Society by Longmans, Green, & Co., Ltd. Price, 12s. 6d. 


in a dozen letters, talks, or discussions may have been 
collated and edited as if they all appeared in one letter. 
Some are quite old—for instance, most of the first seven 
letters were written when the author was a boy. The 
contents may be likened to what the French call causeries— 
a term for which there is no adequate English translation, 
and the whole has been compiled as a careless flow of 
fancies and feelings, the results of observation, imagina- 
tion, cogitation, reflection, and reading, written without 
any definite object or purpose and continuing as the spirit 
moved the writer. The author confesses that in some cases 
he has not hesitated to sacrifice obdurate fact for playful 
fancy whenever it would be unpardonable to spoil good 
history for the sake of a little truth. Consequently, what 
a prelate said of ‘‘ Gulliver’s Travels ’’—‘‘ I cannot help 
thinking that there are some things in that book which are 
not true ’’—is also applicable here. 

Of the various episodes recounted, of which there are 
twenty in all, the reminiscences of the visit of the Ceramic 
Society to the United States of America in 1929 will bring 
back many memories of the lighter side of the Institution 
of Gas Engineers’ trip to that country last year—particu- 
larly, perhaps, the mutual experience of that exhilarating 
50-mile-an-hour dash through the streets in a convoy of 
motor coaches headed by patrol riders on motor-cycles to 
clear the way. 

To sum up, “‘ Uncle Joe’s Nonsense ”’ is a real tonic, full 
of humour and sound philosophy—a book by a technical 
man who is himself able to appreciate the worth of such 
lighter matter as an effective antidote to an over-dose of 
technical reading. 
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Pilot Stoppages—Cause and Prevention 
By W. H. Fulweiler, of the United Gas Improvement Company, Philadelphia, U.S.A. 


What is the material that does actually stop up pilots? 
We took the trouble to examine a thousand pilots princip- 
ally from ranges, and what we found is shown in Table I. 


Tasce 1.—Character of Deposition on Rutz Needles. 


oO 

% 
Definite gum deposits. . . . . «+ + «© «+ «+ 966 
White crystalline gum. . . . + « «© «© « «+ 32 
Did not give test for vapour phase gum ... . 1°8 
Iron oxide ae oe a ee i. « Se 
Sufficient dirt tobe afactor . .. =. .- « «+ oe 83°2 
Free from dirt . . . c- -« « 


The pilots were then washed with various solvents and 
the material thus recovered was separated and weighed. 
The results are shown in Table II. 


TaBLe II.—Composition of Deposit on Rutz Needles. 


Milligrams 

per Needle. 
Inorganic insoluble, dirt, iron oxide, &c. . « » aaa 
Grease, fat . oe wie he oe wos ee eee 
Vapour phase gum. . « «6+ © «© @ e+ «60°305 
Liquid ar a aks . Nil 
Te. «+ won it ec es « Te 


These analyses indicate that inorganic material such as 
dirt, iron oxide, &c., constitute two-thirds of the deposit, 
and grease and fat which apparently work down along the 
stem, nearly one-third, with less than 5% of gum. It 
would appear, therefore, that we may divide this material 
up into three general classes: 


(1) Dust, dirt, iron oxide, &c., when occurring in 
large quantities have caused stoppages in systems 
distributing natural gas. The smaller amounts usually 
present in manufactured gas will rarely cause stop- 
pages unless associated with some sticky or adhesive 
material. 

(2) Oily or sticky materials, such as the fat and 
grease which apparently work down the stem or the 
pilots on ranges, and liquid phase gums which result 
from certain hydrocarbons which condense out of the 
gas as fog. Such material when deposited on the pilot 
valve will serve to catch and retain inorganic par- 
ticles. 





* From a paper before the Pennsylvania Gas Association, Annual Con- 
vention, May 8-10, 1934. 


(3) Vapour phase gum. This consists of very fine 
particles which exist suspended in the gas, the bulk of 
which are electrified or charged, and which probably 
adhere to the surfaces as a result of these electric 
charges. Such particles form deposits of appreciable 
sizes. 


The reason for the presence of dirt, dust, iron oxide, and 
other inorganic materials does not require any compli- 
cated explanation. In general, it appears to result from 
the corroson of the inner surface of the gas mains. This 
corrosion is generally the result of the action of oxygen, 
carbon dioxide, and water vapour on the metal, and is 
accentuated by the presence of some of the impurities in 
the gas, notably hydrogen sulphide and cyanogen. 

Where a system is distributing saturated gas, such as is 
usually the case in the low-pressure system, and especially 
where carburetted water gas is being distributed the coat- 
ing on the inside of the main is fairly stable, and is held 
together by the moisture and oily materials which are 
always present under such conditions. ; 

If, however, the system is changed over and the gas dis- 
tributed in it has been expanded from a high pressure, it 
is no longer saturated with either water or oil vapours, and 
as a result the coating on the interior of the main gradu- 
ally dries out and begins to break down in fine particles 
that are carried forward into the consumers’ appliances. 

Various treatments have been proposed to prevent this 
dust nuisance, such as fogging the mains with mineral oils, 
water, or the use of certain tar distillates. Unless we are in 
the happy position of starting our operation with an abso- 
lutely new system of mains (and then we might have trouble 
keeping them clean) we will always have to deal with a cer- 
tain amount of finely divided inorganic material. As pre- 
viously pointed out, this material by itself will probably 
cause little or no trouble with pilots unless it occurs in 
connection with something that will make it adhesive. 

The question of eliminating the effect of grease or oils 
is, of course, not important in connection with water heater 
pilots, but where the pilot is used on a range there is al- 
ways the possibility of grease coming in contact with the 
stem and thus working into the tip itself. It.is probable 
that a re-location of the pilots or some modification of their 
construction might help to reduce the amount of grease 
that could thus work into the assembly. ; 

When we come to the gum, however, we have quite a 
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different situation, and one that is or should be under the 
control of the manufacturing department. 

There are two distinct types of gum; one is called liquid 

phase gum and the other vapour phase gum. The liquid 
phase gum is so called because it is formed when certain 
of the hydrocarbons present in the gas condense out as a 
liquid, and is not formed under any other condition. The 
two important hydrocarbons are called indene and styrene. 
They are fairly high boiling materials and are present in 
all condensation or drip. 
_ When these hydrocarbons condense out of the gas as 
liquids the oxygen in the gas oxidizes them and this action 
is greatly accelerated by the presence of certain organic 
sulphur compounds known as mercaptans that are 
present. The condensate first thickens a little, then be- 
comes sticky and tacky, and will in time become hard and 
resinous. Liquid phase gums are soluble to some extent 
(depending upon their age) in a number of organic sol- 
vents, such as benzole, chloroform, acetone, &c. They are 
found where an oily condensate has been deposited as in 
mains, drips, governors, and meters. They may occur in 
sufficient quantity to fill up and seal off drips, small mains, 
governors, &c., and in meters and governors they will form 
hard coating on the diaphragms and valves, preventing 
proper operation and resulting in the failure of the meter 
to record or pass gas. 

The amount of the gum-forming hydrocarbons present 
in town gas depends upon the kind of gas and the manu- 
facturing methods employed. Table III. shows the number 
of pounds of potential gum in a number of samples of town 


gas. 
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As long as the gas contains detectable quantities of nitric 
oxide the gum particles will be formed, and this expl|ains 
the failure of most filters to be very effective. 

The amount of this gum carried by the gas at any one 
time is usually very small, being of the order of from « (15 
to 0075 grain per 100 c.ft., but as previously pointed out, 
a little can do a lot of harm. 

Vapour phase gum is, undoubtedly, deposited on every 
surface that gas containing it comes in contact with, but 
the amount is so small that a very long time would be 
required to form an appreciable deposit. When the gas 
is wire drawn, however, as in a pilot, a sufficient amount 
may be deposited to stop the pilot in a few hours, and we 
have removed as much as 15 Ibs. from a booster within a 
few months. 

There appears to be only one remedy for vapour phase 
gum, and that is to remove the nitric oxide from the gas 
at least down to less than one part in 20 million. This is 
approximately of the order of 0°003 grain of nitric oxide 
per 100 c.ft., and is just about equivalent to the best that 
we can do with oxide purifiers for the removal of hydrogen 
sulphide. The only method that we know of at the present 
time for removing nitric oxide on a commercial scale is 
by proper operation of the iron oxide boxes. The author’s 
Company has developed a process for doing this which 
appears to give reasonably satisfactory results, although 
it does slightly increase the purification cost. 

In general, it was believed that liquid phase gums were 
characteristic of carburetted water gas, while vapour phase 
gums were characteristic of coal and coke oven gas. ‘This 
is only superficially true. It happens, however, thai in 


TaBLe III.—Condensate and Potential Gum in Different Types of Town Gas. 
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ics « 6 » % > we ee 530 523 
Kind of gas... C.W.G. C.W.G. 
Place sampled . a 
Gallons condensate per 1,000 c.ft. 
Pounds potential gum 8 


0° 335 
0°279 


0°429 
o'118 


The remedy for liquid phase gum trouble is quite obvious. 
Condense or scrub the gas to such a point that there will 
be no liquid condensate at any point in the system, and 
there will be very little trouble from liquid phase gum. 
This can be done by increased condensing facilities, use of 
refrigeration to provide lower temperature of condensing 
water, by compression with adequate after-cooling, or by 
scrubbing with oil. It is believed that, in general, con- 
densation is the most efficient means of reducing these 
hydrocarbons to a point where very little trouble need be 
expected. The effect is shown in Table IV. 


TaBLe 1V.—Effect of Increased Condensing Facilities on 
Consumers’ Meters. 
Percentage based on 1925 results. 


Won't Pass Gas. Cease to Record. 
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1931 oe. 2 = wae 28 39° 
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1933 “a Tk wae ae Tr oe 8° 18 


Vapour phase gums, on the other hand, are quite 
different both in appearance, composition, and method of 
formation. They result from the action of oxides and 
nitrogen on some, or it may be any or all, of the constituents 
of the gas; probably the unsaturated hydrocarbons are the 
more important constituents. This type of gum is formed 
in the vapour phase—hence the name—and the gum par- 
ticles when formed are very small, and are invisible even 
in an ultra microscope. ‘They grow larger but probably 
drop out of the gas before they become large enough to 
be seen with the naked eye. 

When first deposited, this type of gum appears as a 
white crystalline deposit visible only with a magnifying 
glass. This gradually turns yellow, and eventually losing 
its crystalline appearance, becomes a reddish brown amor- 
phous gum. It is usually dry and granular, and tacky only 
under slight pressure. 

Vapour ‘phase gum is insoluble in most organic solvents, 
but is easily soluble in caustic soda from which it may be 
precipitated again by acids. Vapour phase gum contains 
nitrogen, and when heated decomposes rapidly and gives 
off oxides of nitrogen again so that it can be readily recog- 
nized and detected. 


Holder outlet | Holder outlet Inlet holder 
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carburetted water gas any nitric oxide present appears to 
be more readily removable in the oxide purifiers than is the 
case with coke oven gas. Coke oven gas, on the other 
hand, is usually sent out from the plant unsaturated as 
regards the condensable constituents, with the result that 
coke oven gas rarely ever deposits any oily condensate so 
it would, therefore, be free from liquid phase gum. 

We have, however, found carburetted water gas plants 
where, due to poor fire conditions or faulty operation of 
the cycle resulting in improper purging, &c., some very 
large amounts of nitric oxide were present in the gas, with 
the result that large quantities of vapour phase gum were 
found in the distribution system. Again, we have found 
plants in which we had a combination of vapour phase and 
liquid phase gum. The gas was sent out under a pressure 
sufficiently high to remove the greater bulk of the condens- 
able hydrocarbons so that there was little, if any, condensate 
in the distribution system. But owing to the set operation 
considerable quantities of nitric oxide were formed and 
vapour phase gum particles formed in the distribution 
system. The result was that these vapour phase gum 
particles acted as a sponge to absorb styrene and indene 
from the gas and thus form an outer coating of liquid phase 
gum surrounding the kernel of vapour phase gum. 

A third combination of circumstances has been found in 
several plants distributing gas under high pressure. Due 
to lack of adequate condensing facilities, the gas left the 
compressors at high temperatures carrying a considerable 
amount of styrene and indene as a fog. This condensed 
out as the gas cooled in the distribution mains, and con- 
siderable quantities of liquid phase gum collected on the 
sides of the mains. The mains were not properly drained, 
and at times of minimum consumption, the mixture of con- 
densate and gum would form in low spots in the mains. 
When the demand came on, this material would move for- 
ward as a cylinder, and would be atomized into the low- 
pressure system at the district governors with the result 
that a fog of vaporized drip carrying a high concentration 
of liquid phase gum got into the low-pressure system and 
-aused large numbers of stoppages. In some cases in- 
dividual house governors were completely filled with this 
liquid phase gum. 

It appears to the writer that the remedy for the cause 
of poor service to our customers is quite in the hands of 
our manufacturing department. By the installation of 
adequate condensing facilities, reinforced by provision of re- 
frigeration to secure the necessary cooling water tempera- 
tures, we can control the amount of styrene and indene 
going out of the gas at such a point that they will not be 
deposited in the distribution system. 
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As far as vapour phase gum is concerned proper opera- 
tion of the water gas apparatus should reduce the amount 
of nitric oxide in the crude gas so that the purification 
system can remove it to a point where it should not re- 
sult in a serious number of stoppages. 

In the case of mixed gas plants or coke oven gas plants 
it may, and probably will, be necessary to utilize modifica- 
tions of the purification process as pre viously mentioned. 

With respect to dust stoppages, re-hydration of the gas 
or the use of fogging would generally be of consider -able 
assistance, and the use of district gas cleaners has in some 
installations apparently been very satisfactory. 

A good deal of study has been given to the matter of 
the development of pilots that are not as sensitive to gum 
deposition as those previously described. Such _ pilots 
consist essentially in providing a long, smooth passage for 


About four years ago (Gus Eng. 47, p. 625, 1930) the 
present writer summarized some personal experiences of 
gum formation associated with town gas manufacture and 
distribution, and ventured to express views as to possible 
causes and methods of prevention. Such views were formed 
after consideration of the results of the writer’s own 
experimental work carried out a year or two before, and 
examination of the very limited amount of published in- 
formation at that time available. Last year, in response 
to a request by which he was honoured by the Southern 
Association of Gas Engineers and Managers, the writer 
prepared for private circulation a survey of the problem 
of gum formation and its relationship with the practice 
of gas dehydration and naphthalene removal. This paper 
was read on March 22, 1933, and was one which proved 
very interesting to compile in view of the rapidly crystal- 
lizing state of the subject resulting from the work of 
Fulweiler, Schuftan, Hoffert, and others. 

Fulweiler has recently brought the study of the question 
a stage nearer completion, by his work on the occurrence 
of nitric oxide in gas (‘‘ Journat”’ for April 25, 1934), 
while in this country a very desirable collective investiga- 
tion has been instituted by means of the circulation of a 
questionnaire to gas managers (vide ‘‘ JouRNAL’’ for 
May 2, 1934). Opinions differ as to the importance of the 
question, doubtless owing to the differing personal experi- 
ence of gas engineers. The fact that it has only come into 
prominence very recently is not evidence of the previous 
non-existence of gum deposition, but may only be proof 
of insufficient study of the causes of suc -h troubles as pilot 
jet stoppages, meter valve jamming, leather drying, &c., 
though it must be admitted that in some instances a case 
can be made out for the correlation of gum trouble with 
the recent adoption of gas drying or with naphthalene 
removal. 

The result of the questionnaire investigation should prove 
of considerable help, and it is to be hoped that a large 
number of managers will respond to the appeal by supply- 
ing data for collective and comparative study. 

Gum formation in gas is allied to other problems, such 
as the sludging of benzole plant wash oils, gum formation 
in benzole, and even the hardening of road tars on ex- 
posure; and full elucidation of one problem can be of 
assistance in unexpected ways in the solution of others. 
In the study of gum formation Fulweiler and his associates 
(“ Journax ” for Nov. 28, 1932; also Ind. and Eng. Chem.. 
November, 1932) differentiate between what they eall 

apour phase’ and “ liquid phase ’’ gum formation— 
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the gas rather than a short choke. Pilots of this type have 
been tested with gas heavily laden with vapour phase gum 
and apparently give every promise of practically eliminat- 
ing trouble from stoppage. The same theory has been 
applied to devices for the regulation of larger quantities of 
gas such as are required by refrigerators, and, in addi- 
tion, a new type of burner has been de »velope -d which does 
not require a constricted passage for its operation. 

It has been found possible to modify the design of the 
thermostatic controls so that they can be freed ‘from the 
tendency to form gum deposits. The use of such devices is 
of great assistance in temporarily controlling trouble and 
in enabling undertakings to give better service; yet the 
writer believes that the proper solution of the problem is 
to eliminate the cause rather than attempt to alleviate the 


effect. 


Formation in Town Gas 


A Review of the 


Present Position 


By L. H. SENSICLE, F.LC. 


i.c., between gum actually formed as fine particles in sus- 
pe nsion in the gas during its passage from manufacture 
Lo consumption, and gum formed subsequently from un- 
saturated light oils deposited in the ordinary way owing 
to fall of temperature or rise of pressure. | Thus liquid 
phase gum formation is in reality another question 
entirely; is avoidable by practising benzole recovery 
(which removes the light oils from the gas); is analogous 
to the drying of paint oils, such as linseed oil; and is 
catalyzed in quite a different way from vapour phase gum 
production. 


Liquid Phase Gum. 


Liquid phase gum formation is, in the writer’s opinion, 
the less important aspect of the problem, particularly in 
this country where benzole recovery is common, and _ the 
proportion of carburetted water gas distributed is low, 
though in the U.S.A. where C.W.G. is made in large 
quantities the position may be the other way round. Two 
analyses of liquid phase gums by the U.G.I. staff are 
significant : 


Source. Mol. Wt. 


Meter valve. 
Meter 


Fulweiler attributes the high sulphur content of liquid 
phase gum to the participation of mercaptans in their 
formation, but since the content of mercaptans in town 
gas is very low, their incorporation in gum must be due to 
a scrubbing action of the deposited light oil, or more prob- 
ably to some chemical affinity for the mercaptans 
possessed by a substance in the oil. In the above 
two analyses it will be noted that the one showing a 
high ash content also gave a very high sulphur figure 
(i.e., in the liquid phase gum taken from the meter valve). 
Presumably there would have been insufficient sample to 
have obtained an anlysis of the ash in that case, though 
this might have proved enlightening. It is feasible that 
there may have been a reaction between a film of oxide 
on the valve faces and mercaptans in the gas, thus yield- 
ing tin mercaptides. The bond between a heavy metal, such 
as tin and mercaptan, is a loose one, and the mereaptan is 
liberated by the action of acids. Since gum formation is 
usually accompanied by the production of organic acids 
in addition to compounds, such as aldehydes and ketones, 
the mechanism for absorption and utilization of mercaptans 
in gum formation in meters is hypothetically complete. 

The catalytic action of mercaptans in promoting liquid 
phase gum formation probably depends on their ability 
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to split molecular oxygen and thus liberate nascent oxygen 
atoms as follows, the alkyl disulphide being formed : 
2CgHsSH + Og = CyH;.S.S.C2Hs + H,O + O 


The characteristics of the chief aliphatic mercaptans are 
as follows: 


— Mercaptan. Density. 


Methyl . 
Ethyl 

m propyl. 
Iso propyl . 


Boiling Point, °C. 





(CHsSH ) 
(CgH,SI 1) 
(CsH;SH) 


5°8- 62 “85991 
34°4-34°6 83572 
67° 4-67°6 “80851 
52°3-52'5 “80851 


The disulphides, which are good solvents for rubber and 
for resins of the xylenol and sulphur chloride types, have 
higher boiling points: 


— Disulphides. Boiling Point, ~ C. 


Methyl 
Ethyl 


(CH3)2Sq. 116 -118 
(C2H5)2Sq 152°8-153'5 

It may appear irrelevant, or putting the cart before the 
horse, thus to emphasize data which refer only to the as yet 
imperfectly understood mechanism of the catalyst. In 
doing this it is taken for granted that it is now generally 
understood that the formation of gum from deposited light 
oil results from a change in which small molecules enter 
into mutual combinations to produce large molecules of 
high boiling point gums or resins, such “ polymerization ”’ 
being probably associated with and also accelerated by 
oxidation (cf. accelerated oxidation test for gumming ten- 
dency of motor benzole; also note reference to the peroxide 
theory in the writer’s paper, Gas Eng. 47, 625, 1980). That 
catalysis is important will be obvious when it is remem- 
bered that in contradistinction to paint oils which dry and 
harden in the presence of air containing 20% of oxygen, 
light oils deposited in gas meters dry and harden in an atmo- 
sphere of coal gas in which the oxygen content seldom 
exceeds 0°5%. Yet this small oxygen content probably plays 
a not unimportant réle in the phenomenon (liquid phase 
gum production) by virtue of the assistance afforded by 
some such catalytic action as that postulated above. 

Among the unsaturated compounds most likely to be 
deposited in the light oils from town gas it is held that 
the chief contributors to liquid phase gum formation are, 
in order of ascending boiling points: 
B.P. 
145° C. 
169° C. 
178° C. 


Styrene CsHg. ° 
Coumarone CgH,O . 
IndeneCopH,g. ... . 


Of these compounds styrene and indene are the most im- 
portant. Styrene, according to Fulweiler, is usually 
twice as abundant in the gas as indene, but since the latter 
has a boiling point 33° higher it is more readily con- 
densed, and is thus responsible, in his opinion, for 18 to 
4 times as much liquid phase gum as styrene. Whatever 
the distribution of blame may be as between indene 
and styrene, it is at least fairly well established that 70 
to 80% of liquid phase gum takes its origin from the deposi- 
tion of these two hydrocarbons and their subsequent poly- 
merization and oxidation. 


Meter Troubles. 


Five years ago the present writer investigated some cases 
of meter trouble which were undoubtedly associated with 
liquid phase gum formation. Among disorganized meters 
taken from the district was one in which a minute deposit 
of stiff gum on the valve faces had caused them to stick 
so badly that the link mechanism had been completely 
sheared across. Suspicion was at first wrongly cast on 
the meter leather oil, a trace of which, it was thought, 
might have got accidentally on to the valve faces. Colour 
was lent to this theory by the fact that there was evidence 
of drainage of oil from leathers and subsequent stiffening 
of such oil while lying on the floor of the meter. The 
iodine value of the original oil proved to be 80, however, 
which was not considered sufficiently high to indicate de- 
tectable drying qualities, since drying oils have iodine 
values usually between 120 and 250. It was concluded that 
deposition of unsaturated light oils had occurred from the 
gas (origin continuous vertical retorts), and that these had 
first diluted the oil dressing of the leathers sufficiently to 
cause it to drip off, while the unsaturated hydrocarbons 
so added would have raised the iodine value sufficiently 
to bring the diluted oil into the category of a drying oil. 

The sticky film on the valve faces could be adequately 
accounted for by a condensation of indene and styrene from 
the gas, and their subsequent conversion to gum by poly- 
merization and oxidation, such process having probably 
been accelerated by the catalytic action of small amounts 
of mercaptan absorbed or chemically bound by the tin 
faces of the valve. In an experiment to detect the extent of 


- Continuous vertical 
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light oil deposition a thin layer of the meter oil was ex. 
pused continuously in a stream of the gas and weighed 
at regular intervals for a period of a few weeks. Ther 
was a gradual absorption of light oils, the weight grady. 
ally increasing up to a maximum of 10% increase at the 
end of a fortnight, after which it remained approximately 
constant. The oil also showed appreciable signs of thinning 
at the end of the fortnight. After a few weeks’ run the ex. 
periment was discontinued, whereas a long continued ryp 
of, say, 6 months or so might have revealed subsequent 
thickening of the oil in a manner similar to the thickening 
which was observed in oil lying at the base of dismantled 
meters. In further work a determination of the iodine 
value befure and after exposure to the gas stream would 
also have furnished useful data. 

Apropos liquid phase gum deposition it may be con. 
cluded that perhaps the most serious result of this is the 
loss sustained by the inaccurate registration of disorganize( 
meters. Thus R. S. Andrews, of Melbourne (‘‘ JourNat ” 
for Jan. 28, 1931), who had experimental meters fitted with 
a glass front, observed that after gum had deposited on 
the valve seatings the valves lifted at every movement, 
thus allowing gas to pass unregistered. He claimed that 
a very conservative estimate of the unregistered gas 
passing consumers’ meters is 3%, this figure not including 
any unregistered gas ‘‘ due to taxing a meter beyond its 
capacity or through some of the mechanism being out of 
place due to indifferent handling.”’ 

The hardening of meter leathers could be explained by 
reference to the effect of unsaturated light oils. ‘Thus, 
after thinning of the leather oil and its drainage down into 
the meter base it is possible that the oil within the pores 
of the leather might become substituted by unsaturated 
oils from the gas which in due course might dry and harden, 
It was mentioned above that the oil deposition referred 
to was associated with continuous vertical retort gas, and 
confirmation is afforded by Andrews, who records the 
result of observation of over 1,000 meters, and concludes 
that continuous vertical retort gas from Australian coals 
does deposit an unsaturated light oil which results in the 
hardening, drying, and splitting of meter leathers. ; 

Benzole recovery is not practised on continuous vertical 
retort or carburetted water gas, largely owing to the 
highly unsaturated character of some of the hydrocarbons 
which would be recovered as benzole, and would be lost on 
acid washing. The advent of the inhibitor process of 
benzole refining whereby such unsaturateds are retained 
removes the more serious objections, and maybe benzole 
recovery will be adopted more universally in the future. 
It would certainly have the advantage of avoiding the 
risk of liquid phase gum troubles in the distribution 
system. 

Broadhead (‘‘ JournaL” for June 11, 1930) has 
examined the benzole recovered from continuous vertical 
retorts working both on Australian and English coal, and 
compared the yield of unsaturated hydrocarbons with that 
from horizontal retort gas: 


. Unsaturated 
Crude Benzole. Light Oils. 


Galls./Ton Coal. Galls./Ton Coal, 





| 
| 
Retorts. | Coal. 
| 
| 
| 


Maitland “8 0°72 
English 3° oor 
Maitland : | 0°42 


The gum-forming tendency of continuous vertical retort 
gas associated with its high content of unsaturated light 
oils is doubtless due to the semi-low temperature carboniza- 
tion characteristic of the retorts, the products of carbon- 
ization being able to escape by way of a cool coal core at 
the top without submission to high temperatures. A 
parallel case is that of a carburetted water gas plant work- 
ing with low carburettor temperature. B Glover 
(‘* Journat ”’ for Oct. 1, 1930) showed that by increasing 
the cracking temperature from 770° C. to 800° C. there was 
secured a marked decrease in the proportion of ur 
saturated compounds such as indene and styrene in the 
gas. 


Horizontal . af al -| 


Vapour Phase Gum. 


The phenomenon of vapour phase gum formation is of 
special interest and importance in that it has no parallel or 
precedent which comes readily to mind such as that be- 
tween liquid phase gum and the drying of paint oils. 
Vapour phase gum formation is a kind of spontaneous re- 
formation of tar fog in gas after all traces of tar have beet 
removed. It is common knowledge that even if the most 
efficient electrostatic or other tar extractor be used ther¢ 
is still a dark extractable “ tar ”’ which contaminates the 
oxide in the purifier boxes. Much of this is probably not 
tar, but merely gum which has spontaneously appeared 0 
the gas during its passage from tar extractor to purifiers. 
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Thus vapour phase gum is essentially an extremely rapidly 
produced substance, 

In comparison with liquid phase gum, which may take 
weeks or months to develop from deposited light oil, vapour 
phase gum takes only a matter of minutes to appear. This 
is of necessity true since the average life of town gas from 
retort to consumer’s burner does not average more than 
48 hours or so. Furthermore, whereas liquid phase gum 
may be regarded as a macroscopic phenomenon which takes 
its rise from the polymerization of visible layers of de- 
posited oil, vapour phase gum production is essentially a 
microscopic phenomenon in that it involves the appearance 
of minute suspended particles in the gas which are capable 
of being registered by such devices as the Owens dust 
counter. Its importance arises obviously from the fact 
that, although pains may have been taken to free a gas 
from dust, tar fog, naphthalene, and water vapour, and 
thus apparently having provided for a stoppage-free ser- 
vice to the consumer, this trouble may appear unheralded 
and bring about the extinction of pilot jets within a few 
hours of cleaning. It is obviously a problem to be solved 
before it can be said with truth that “‘ gas never fails.’’ 

Vapour phase gum is liable to be deposited where gas 
impinges against surfaces or where it sustains sharp 
changes of velocity such as when emerging from orifices or 
after passing restrictions in pipes. The writer can quote 
two distinct examples from personal experience, the first a 
case where the orifice plate in the injector of a gas fire had 
become almost completely obstructed by a deposit which 
had built up as an incrustation across the discharge side of 
each of the fine holes drilled in the plate. The deposit was 
small in quantity and was readily scraped off, and only 
existed on the injector plate supplying the middle burners 
which had been turned low at night, the outer section 
burners being extinguished altogether, and only used 
during the day. As no obstruction developed in the in- 
jector plate supplying the latter it was concluded that the 
act of turning the gas low was responsible for the troubie, 
there being apparently a critical gas velocity below which 
gum particles could attach themselves to the plate in the 
act of emerging therefrom. Though it may be exceptional 
for gas fires to be turned low in this way there are other 
cases where the ability to burn gas slowly, and, at times, 
in minute quantities, is a definite asset. Among these may 
be cited gas refrigeration, storage water heaters, and all 
types of thermostatically controlled apparatus in which gas 
flow is subjected to drastic curtailment on occasions. Of 
pilot jets in particular it may be said that their whole 
function depends upon an assured freedom from the risk 
of spontaneous stoppage. 

A further personal experience which is probably not un- 
common was connected with a works outlet holder governor 
which often worked in the nearly closed position owing to 
the higher pressure thrown on the connected district by 
the holders at another works of the undertaking. This 
was found to be subject to troublesome sticking which 
necessitated dismantling from time to time to remove 
accumulated gum; the governor thus served as a kind of 
trap for vapour phase gum, and it was possible to obtain 
therefrom comparatively large samples for analysis and 
experiment. 

Such vapour phase gum was a brown viscous mass which 
rapidly took on the consistency of putty when exposed to 
the air. When worked in the hand the resinification 
change promoted by air and warmth was sufficiently rapid 
to render the stiffening of consistency apparent in the 
course of a minute or two. When left in the air for a few 
days it became a_ brownish-black brittle resin. The 
rapidity of setting when exposed to the air points to the 
presence of some catalytic agency in the material, and 
this has been amply confirmed by Fulweiler, who has 
found that oxides of nitrogen enter into the composition of 
vapour phase gum, which on heating often decomposes with 
almost explosive violence evolving visible brown fumes of 
nitrogen peroxide. Two representative analyses of vapour 
phase gum made by the U.G.I. were: 

l 
S: | Ash. oO. 
343 | 55°75 6°05 5°05 O°14 | 1°54 | 31°47 
381 63°36 6°71 3°81 0°82 1°79 23°51 


Sample. Mol. Wt. ¢. H. N. 





The high nitrogen and oxygen contents are noteworthy. 
as also is the low sulphur content, and the marked contrast 
with the constitution of liquid phase gum is very evident. 

As in the case of liquid phase gum it seems that the 
vapour phase product is formed mainly by a process of 
oxidation plus polymerization, free oxygen in the gas be- 
ing in this instance essential not only for the main reaction, 
but also in the production of the principle catalyst, 
nitrogen peroxide. The chief oxide of nitrogen in gas 
after the purifiers is nitric oxide (NO), the peroxide being 
removed in the boxes. Nitric oxide has a comparatively 
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feeble action in promoting gum formation, but in the pre- 
sence of oxygen more peroxide is slowly iormed, thus: 
2NO + O, = 2NO,, 


the reaction being favoured by low temperature. It ap- 
pears that nitrogen peroxide reacts with many substances 
to form gum-like material, and thus vapour phase gum 
does not arise merely from substances such as indene in 
the gas. Fulweiler experimented with 27 different com- 
pounds found in gas and observed that gum particles were 
formed from all of them by the action of oxides of nitrogen, 
but at greatly differing rates. Using an Owens dust 
counter he succeeded not only in comparing the number of 
gum particles but also their size. Nitrogen peroxide was 
found to make 5 to 10 times as many particles as nitric 
oxide, while they were.also larger and settled more quickly. 
Of the compounds tested, the fewest gum particles were 
obtained by reaction with vaporized thiophene and 
naphthalene, while the largest number (70 times greater 
than with the latter compounds) was obtained from two 
nitrogenous bases—viz. : 
B.P. 
Picoline (CgH;N) : 135° C. 
Pyewele (CGN) . lw le ll Cll COS. 


Whether these bases are generally major constituents of 
vapour phase gum has not yet been determined. A fact 
that may have some bearing on the question is that on 
heating with sodium hydroxide or calcium oxide such gum 
gives an odour of pyridine, and that this test has been 
proposed by Fulweiler as one means of distinguishing 
vapour phase gum from the liquid phase variety. In this 
connection he refers to the common difficulty of obtaining 
sufficient sample of vapour phase gum, seeing that in his 
experience the amount usually involved in stoppages is 
microscopic (0°600020-0'000065 gramme) as compared with 
liquid phase gum deposits, which are of the order of 0°1 
gramme or more. The sample obtained by the writer from 
a works governor (see above) was evidently exceptional in 
quantity. 


The Occurrence of Nitric Oxide. 


Fulweiler claims that it is essential to remove all nitric 
oxide from the gas if blockage of pilot jets is to be com- 
pletely avoided. Even as low a figure as 2 grammes of 
nitric oxide per million c.it. of gas has been found to 
lead to gum stoppages if the gas is held in the distribution 
system for a sufticient length of time. Reference should 
be made to Fulweiler’s recent work on nitric oxide deter- 
mination (‘‘ JourNaL ”’ for April 25, 1934) which is com- 
plicated by the fact that any attempt at accuracy is 
vitiated by conditions that are constantly changing in a 
sample of gas. First the nitric oxide itself is gradually 
being converted to nitrogen peroxide by reaction with the 
oxygen, and this change is often speeded up in some un- 
known way by a catalyst present in the gas; and secondly 
the nitrogen peroxide formed is constantly being used up 
by gum-forming reactions with organic constituents of the 
gas. The nitric oxide content has been found to vary from 
hour to hour and from point to point of the distribution 
system, and the question is believed to be further com- 
plicated by the possible formation of loose nitric oxide- 
iron-sulphur complexes in the mains or by solution of nitric 
oxide in deposited oil films, and the erratic subsequent 
liberation or evaporation of such nitric oxide on changes 
of temperature or pressure. ; 

The complete removal of oxides of nitrogen is apparently 
a development to be sought. Fulweiler achieves consider. 
able reduction in their amount by careful operation of the 
purifiers, but has not yet succeeded in guaranteeing their 
complete elimination. Schuftan has proposed their ab- 
sorption in alkaline solutions of sulphites, acid solutions of 
chromates, or by activated charcoal. 

Avoidance of Gum Troubles. 

Complete elimination of oxygen and electrostatic “ de- 
fogging ’’ of outlet holder gas would undoubtedly be effec- 
tive in preventing both liquid and vapour phase types of 
gum deposition, but some simpler means than this will 
doubtless become general before long. Steaming the gas 
has proved effective in bringing down pre-formed gum par- 
ticles, and this has been resorted to in Germany. Un- 
doubtedly considerable settlement of gum particles occurs 
in gasholders, but there is always the chance of the 
formation of further particles as the gas proceeds to the 
consumer. It is possible that undried gas becomes more 
denuded of gum particles while in the holder than dry gas, 
owing to the fact that each particle forms a nucleus for 
water condensation which normally occurs from saturated 
gas in a cool holder, and when thus weighted with water 
settles out more quickly. 

The use of inhibitors such as phenol has been successful 
in avoiding gum formation in benzole, and the writer ven- 





258 


tured to suggest that by spraying phenol or like inhibitors 
into town gas gum formation might be prevented. The 
difficulty would be to determine the correct amount to use 
in view of the varying concentration of nitric oxide, 
oxygen, mercaptans, and other promoters. 

The effects of benzole recovery, naphthalene removal, 
type of wash oil, &c., were discussed in the writer’s paper 
before the Southern Association, and a very brief considera- 
tion of the subject is sufficient to reveal how complicated 
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the question is. It suffices to say in conclusion that, de- 
spite the many possibilities, it is a fact that in a few 
undertakings circumstances such as type of carbonizing 
plant, method of operation, declared C.V., amount of oij 
used in washing, holder capacity, &c., have conspired to- 
gether and secured complete immunity from district gum 
troubles. When the problem has been completely solved 
it will be possible for all to ensure that conditions are 
similarly correct for the avoidance of such troubles. 


United Gas Industries, Ltd. 


Successful Year’s Trading 


The Fifth Ordinary General Meeting of United Gas Industries, 
Ltd., was held on July 25 at the Federation of British Indus- 
tries, 21, Tothill Street, London, S.W. Mr. S. E. Casn (Chair- 
man of the Company) presided. 

The Secretary (Mr. J. Britton) read the notice convening the 
meeting and the report of the auditors. 


Chairman’s Address. 


The CHAIRMAN said: Ladies and gentlemen, unless anyone 
would desire that I should do so, I do not propose to read the 
report and accounts but will take them as read, [Agreed.] 
That being so, I would like to draw your attention to certain 
items in the balance-sheet before dealing with profit and loss. 

The issued capital stands at the same amount as last year. 
This year, in relation to freehold and leasehold land, machinery, 
gas-works, and office equipment, we have transferred the 
amount for depreciation as adjusted for the current year as a 
reserve on the left-hand side of the balance-sheet, instead of as 
a deduction on the right-hand side, as we think that this 
clarifies the position. You will notice that we have added a 
further provision for this year of £6,256. In this connection 
similar rates of depreciation have been provided in all our 
subsidiary companies. Perhaps I might at this moment mention 
that in addition to Messrs. Willeys we have as associated and 
subsidiary companies, which we entirely own, Smith Meters, Ltd., 
J. H. Robinson (Liverpool), Ltd., the Vulcan Stove Company, 
Ltd., Sutherland Meter Company, Ltd., and Nichols & Lewis, 
Ltd. These really constitute the group of companies composed 
in United Gas Industries, Ltd. 


Increased Volume of Business. 


Sundry creditors and credit balances are slightly more than 
last year, on a larger volume of business. Amounts due to 
subsidiary companies are somewhat less. 

Looking at the other side of the balance-sheet, I have already 
referred to the freehold and leasehold land and buildings and 
the other items, and you will see that we have made additions 
during the year amounting to some £7,500. I would like to 
draw your attention to the fact that the stocks, trade and other 
debtors, and cash in hand and at the bank, amount in all to 
£189,920, showing what I venture to say is a very substantial 
liquid position of your assets. 

Turning to the profit and loss account, the figures show the 
profits of Messrs. Willeys, of Exeter, and the dividends which 
had been declared and received in respect of the year to 
March 31, 1934, including the final dividends which have been 
declared and have been received since that date from other 
subsidiary companies, for that period, amounting in all to 
£156,955, which compares with the like figure of last year of 
£132,531. Further items on the credit side are only small, and, 
of course, 
terest from the banks on our deposits. 

On the debit side of the profit and loss account we have 
charged patent royalties and expenses, Directors’ remuneration, 
a small loss on the sale of our War Loan, leaving a balance 
to be carried down as net profit for the year of £152,106 18s. 7d. 

After taking into account the balance which was brought 
forward from the preceding year and allowing for the dividend 
on the preference shares for the year and the interim dividend 
of 34% which has already been paid on the ordinary shares, 
there is a balance carried forward, subject to final dividends, 
of £93,300 15s. 6d. Your Board propose to deal with this by 
placing £25,000 to general reserve, compared with £20,000 last 
year, and by paying a final dividend of 73%, less tax, which 
makes, with the interim dividend to which I have already re- 
ferred, 11% for the year on the ordinary shares, and to pay a 
dividend of 3d. per share, less tax at 4s. 6d. in £, on the 
deferred shares, leaving a sum of £10,300 17s. 3d. to be carried 
forward to next year. 


Additional Plant and Buildings. 


I venture to think that the results for the year which I have 
been able to put before you are very encouraging. They have 
been achieved by an increased volume of business. Your Direc- 
tors are very keenly alive to the necessity of keeping your 
plant up-to-date and capable of dealing with the business, 
which, I am glad to say, is still continuing to extend, and I 
think you would like to know that we have purchased "further 
works at Liverpool, where Messrs. Robinsons are extending; 
that we have increased the plant with additional buildings at 


again we have only received a very low rate of in- 


the Vulcan Company, where our cooker and gas fire business is 
showing very satisfactory results; and that we have obtained 
further land at Kennington, adjacent to Messrs. Smith’s Works 
there, which should prove very valuable to us. While laying 
out these additions we have, of course, also had to expend 
moneys upon plant and machinery, and I think we may say 
that our works are thoroughly up-to-date, and capable of turn- 
ing out the best possible kind of those products which we sell. 

1 have mentioned Messrs. Smith’s Works, but in case any 
shareholder is not aware of the fact I should, I think, mention 
that this year Messrs. Smith Meters, Ltd., are celebrating their 
centenary. It was in 1834 that the business was started, and 
they have had now 100 years of what one may call a wonderful 
achievement. 


Current Year’s Prospects. 


I ventured to say last year that I did not wish to prophesy, 
but that we had made a satisfactory start in the then current 
year. You have now heard the results of that year, and I am 
only proposing to say, with regard to the future, that again 
* have made a satisfactory start in this current year. 

I should like to conclude by saying how much we all owe 
to my colleagues and to our staffs and workpeople in the various 
companies. We know how well we can depend upon them, and 
I think I may say that we all work well together. 

I beg to move the ovenen of the report and accounts and 
that a final dividend of 73%, making 11% for the year, less 
tax at 4s. 6d. in the £, be paid upon the ordinary shares of 
the Company for the year ended March 3], 1984, and that a 
dividend of 3d. per share, less tax at 4s. 6d. in the £, be paid 
on the deferred shares of the Company for the year ended 
March 31, 1934, and I am asking Mr. Simpson to second the 
resolution. 

The report and accounts were unanimously adopted. 

The retiring Directors, Mr. F. Blanchford and Mr. S. Robin- 
son, were re-elected, and the Auditors (Messrs. Cash, Stone, & 
Co.) were re- appointed. 

A vote of thanks to the Chairman terminated the proceedings. 


Notes on Plant and Processes 


Automatic Skip Hoists 


Skip hoists have in recent years superseded to a certain 
extent elevators of the multiple-bucket or continuous type, 
mainly on account of their low power and maintenance 
costs, and also their ability to deal with large unbroken 
materials, such as run-of-mine coal, coke, or stone, auto- 
matically from a storage hopper. 

The modern automatic skip hoist, which is fully de- 
scribed in an illustrated brochure recently published by 
Messrs. Strachan & Henshaw, Ltd., of Whitehall, Bristol, 
is a very reliable machine, the electrical control gear 
having been specially developed for the work and totally 
enclosed in ironclad dustproof boxes. The mechanical gear 
also is very robust and simple, with the minimum of work- 
ing parts. On high-speed hoists special provision is made 
to reduce the speed of the skip as it approaches the filling- 
valve at the bottom, to avoid impact with the valve. 

The low maintenance costs of the skip hoist are mainly 
due to the abrasion of the material being confined to one 
part—viz., the skip—and this is usually provided with 

easily-renewable lining plates. The only remaining work 

ing parts are the rope and winch, the latter being always 
situated in a readily accessible place. The electric control 
gear, if well chosen and correctly rated, will give con- 
tinuously reliable service and require very little attention. 
Low power consumption, especially on the balanced hoist, 
is due to the high mechanical efficiency. 

The firm’s brochure deals with various types of skip hoist, 
including balanced, unbalanced, and twin, as manufactured 
by them, and illustrations show how particularly suitable 
they are for gas-works purposes, every possible precaution 
being taken to ensure continuous safe working of “ S. 
H.’’ machines. 
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The Marketing of Coke 


By F. M. H. TAYLOR, Ph.D., 


M.Inst.Fuel, M.1.H.V.E. 


Being the first of a series of articles dealing with specialized phases of the gas coke 
market, an introduction to which appeared in our issue of June 27 last, p. 912 


Coke for Central Heating 


The last decade has been marked by widespread realiza- 
tion of the advantages to be gained by heating buildings 
centrally. Correspondingly a great many more town build- 
ings and country houses are now equipped with one of the 
alternative types of central heating plant, while the con- 
sumptions of various fuels have materially increased. Cen- 
tral heating in this country has remained many years be- 
hind that in other countries, particularly the United States, 
(anada, France, and Germany. Only in recent years has 
the Englishman demanded a standard of heating approach- 
ing that of his continental neighbours. The backward con- 
dition in this country was probably due to the lack of 
efficient means of control of heating apparatus, with the 
inevitable overheating which brought central heating into 
disfavour. 

For years the only fuel used in Great Britain to any ex- 
tent for central heating was coke, except where gas-fired 
boilers were employed. Shortly after its introduction, oil 
heating was given a fillip by the introduction of thermosta- 
tic control. Fortunately, the increase in the number of cen- 
tral heating installations prevented any noticeable effect on 
coke sales until the last two years. As soon as the chal- 
lenge of oil threatened serious dimensions automatic coke 
firing was developed, once more placing coke on an equal 
footing with its rivals, among which small grade coals fired 
by mechanical stokers must now be numbered. Coke is 
now placed in the happy position of satisfying the higher 
standards of heating demanded by modern conditions at a 
lower cost than ever before, and this article seeks to give 
information on central heating normally required by the 
gas undertaking manager or the coke salesman in discuss- 
ing heating proble ms with the architect, building owner, 
or whomsoever is concerned in the choice of fuel. 


Types of Central Heating Boiler. 


The type of boiler mostly used for central heating has 
been the cast-iron sectional boiler, ranging in size from 
150,000 to 2 million B.Th.U. per hour. More recently, in 
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order to obtain longer life and obviate any risk of shut- 
downs through a cracked section, steel boilers have been 
introduced, and are considered to justify the increased cost. 
They are normally used for hot water services where hard 
water is employed and calorifiers are not fitted. 

Both types have in the past been hand fired from the 
front, and with hand control the over-all efficiencies have 
rarely exceeded 60%, and were very often below 50%. Steam 
boilers of the Lancashire, Economic, or vertical types are 
used for central heating, hot water for radiators being pro- 
vided by steam-heated calorifiers. 

The demand for automatic heating has led to the de- 
velopment of the hopper-fed coke boiler, giving a main- 
tained high efficiency and continuous operation over a 24- 
hour period without attention. On’ the other hand, the 
old hand-fired type of boiler has been modified by the fit- 
ment of various stokers, each with the object of giving auto- 
matic operation and an improved efficiency Automatic 
control of existing boilers has also succeeded in improving 
efficiencies and reducing labour, although it cannot be 
claimed to have completely solved the problem of automatic 
operation. 

Cokes from all types of gas making retorts are suitable 
for central heating boilers. Where draught conditions are 
poor it is advisable to obtain free burning horizontal or 
continuous vertical gas coke, as these are more adaptable 
to changes in load conditions. For boiler plants with good 
draught all types of coke may be used. A typical specifi- 

cation of gas coke for central heating purposes is given in 
the following table: 


Large Coke Broken Coke. 
ah nn oe ee Up to 4 in. 14 in. -2 in. 
Moisture . i ay es 5% 9% 
Calorific value, as received | 12,500 B.Th.U. perlb. 12,200 B.Th.U. per Ib. 
Ash a a ae ee 10% 10% 
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GENERAL LAY-OUT OF A CENTRAL HEATING INSTALLATION. 


Showing calorifier for hot water supply, auxiliary gas boilers for summer hot water load. 


The main heating is by a hopper fed coke boiler. 
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SIDE ELEVATION OF HOPPER FED BOILER. 


Showing arrangement of flue tubes, dampers, and control gear on the back of the boiler. 


For the hand-fired boiler the grades of coke most suitable 
for use are: For boiler sizes 25,000 to 75,000 B.Th.U., 3 in.- 
1} in., boiler nuts, and for 75,000 to 300, 000 B.Th. U. per 
hour, 1} in.-2 in., or broken coke size. Boilers of over 
300,000 B.Th.U. per hour burn large coke of a size usually 
ranging from 2 in. to 4 in. 

Beside the improvements in the actual coke delivered to 
the building, other advances in central heating plant may 
7 classified under : 

Automatic feed for coke boilers. 
. Automatic control for coke boilers. 

. Heating service comprising delivery of fuel, stoking, 
and boiler attendance, for a fixed annual charge. 


The Gravity Fed Coke Boiler. 


The new gravity-fed coke boiler has been designed to 
provide a means of central heating and central hot water 
supply that is automatic, economical, and space saving, 
without the complication and expense of fans, motors, and 

other moving parts. Both charging and ash removal are 
carried out with complete absence of noise and dust, and 
the clean appearance of the exterior is as striking as the 
internal design. 

The boiler is charged automatically by gravity from its 
magazine, which is filled daily from the storage hopper by 
means of the charging lever. De-ashing need only be 
carried out on alternate days, and the total labour involved 
amounts to léss than one hour per day. Thereafter the 
boiler can be ignored until the following morning. 

By means of the ‘‘ V”’ shaped grate and the gravity 
feed the fuel bed depth is kept constant under all condi- 
tions. This depth is that found to be most efficient for the 

particular fuel in use. An 8 in. depth of fuel is allowed for 
anetan coke of from 1} in. to 3 in. size. The shrinkage of 
burning fuel allows more coke to be charged automatically 
from the magazine, so that the fuel is fed in accordance 
with the rate at which it is burnt. By this method coke is 
fed, a little at a time, and the gases are completely burnt, 
in contrast with the common hand-firing practice of 
periodically smothering the fire with heavy charges of cold 
fuel and incurring losses in efficiency. 


Boiler Operation. 


Since the control of the air is automatic, and the fuel 
feeds as it burns away, there is no further necessity for 
regulation of the fuel feed. As long as the correct thickness 


of fuel bed is maintained efficient combustion takes place 
irrespective of the output of the boiler. A typical gas 
analysis is: 
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The stack losses with a flue temperature of 500° F. (a 
temperature higher than that reached in practice) amount 
to 10°6%, and an over-all boiler efficiency of 77°4% may be 
obtained. 

The boiler has operated successfully with a flue pull of 
0°14 in. W.G. at the base of the stack. This low pull was 
made possible by the very low flue resistance and the rela- 
tively low resistance of the thin fuel bed always maintained 
by the particular type of construction. 

Tests undertaken to ensure that the boiler was capable 
of maintaining even operation under varying climatic con- 
ditions, and particularly on low ratings, showed that the 
boiler can be conveniently banked for twelve hours with the 
dampers closed, and with a pull of 0°01 in. W.G. at the back 
smokebox, this reduction in pull being due partly to the 
low flue temperature and partly to closing the main flue 
damper. 

The average output during the test was 150,000 B.Th.U. 
per hour, or 15% of the full rated capacity of the boiler. 
This gives a much higher degree of flexibility than is re- 
quired in practice. If necessary the boiler may be operated 
on half the grate alone, when this minimum rating could 
be further reduced by half. The size of three boiler ratings, 
for example, are given in the following table. The storage 
allowed is 18 hours, at full maximum output, which corre- 
sponds to 30 hours normal operation during a cold daily 
period. 


per Hour. | Depth. Grate Area 
Ft. 
1,000,000 6 
1,250,000 | 6 
1,500,000 - 


The fact that valuable floor space is unnecessary for fuel 
storage enables large economies in space to be effected in 
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new buildings and allows the installation of this type of 
boiler where alternative systems are out of the question. 


Ash Removal. 


The provision of ample grate area goes very far towards 
eliminating clinker formation, which would be a serious 
handicap to the operation of any boiler required to run for 
long periods without attention. The large grate area en- 
sures a low rate of combustion, and a corréspondingly low 














View showing construction of a hopper fed boiler. 


fuel bed temperature, which is thus maintained below the 
fusion point of ash, at which the clinker forms. 

De-ashing of the boiler is partially automatic, owing to 
the flow of fuel down the grate gradually working the ash 
through the bars into the ashpit, whence it may be re- 
moved. Ashpit sprays are provided to dampen the ash 
and thus avoid the possibility of dust. Any clinker formed 
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may be taken out by the fire inspection door, a simple 
operation which takes only a short time. 

The amount of fuel normally consumed by a boiler of 
one million B.Th.U, size on an average day’s working is 
approximately 10 cwt., and the corresponding amount of 
ash for disposal 1 cwt. 

When it is realized that a one million B.Th.U. boiler 
will heat a relatively large building, it will be appreciated 
that there has been a good deal of exaggeration as to the 
amount of ash removal necessary from coke heated 
buildings. 

An abridged specification of the boiler is appended. 

Pressure.—The boiler is suitable for a pressure of 50 Ibs. 
per sq. in. or 100 ft. head. 

Insurance.—The design and construction is in accord- 
ance with the requirements of specialized boiler insurance 
companies, 

Fuel Magazine.—The boiler is provided with magazines 
with a capacity which will allow the boiler to operate for a 
period of 18 hours at maximum rating on 2-in.-3-in. coke 
fuel of 25 lbs. per c.ft. volume. 

Four fuel doors are provided to the magazines. These 
doors are of cast iron, truly faced to the magazine, and the 
corners of the edge guides to the doors are undercut so as 
to prevent the door riding up on the radius in the corner. 

Door stops are designed so that there is no possibility of 
coke getting trapped between the door and stops, thus 
préventing door closing. 

Grate.—The grate has fixed firebars and is divided under- 
neath so that half of one side can be used if required. 

Grate Area.—The grate area is based on the following 
proportions. One sq. ft. of grate area is allowed for every 
43,750 B.Th.U. per hour output as follows: 


500,000 B.Th.U. per hour = 11°4 sq ft. 

600,000 >. «ae 

750,000 ; = 37S vy 
1,000,000 ° = 22°8 
1,250,000 - . =» =e « 


Fittings.—The boiler is complete with safety valve and 
is also fitted with adequate cleaning plugs so that the 
boiler may be efficiently cleaned when necessary. 

Finish.—The finish is of sheet steel with vitreous 
enamelled olive green or cream front, or of polished sheet 
aluminium, and relieved by chromium plated corner 
angles, &c. Machine fittings are chromium plated. 

Insulation.—A good insulating brick lining is fitted to 
the smokebox doors. All other parts which are exposed to 
direct heat of the fire or flue gases are efficiently protected 
with a good insulating brick, except those parts which are 
water cooled. The whole of the sides and back of the boiler 
is efficiently insulated with a first-class insulating medium. 
The space between the steel cover-plates and the boiler 
shell is packed with 85% magnesia boiler covering, 
** Alfol,’’ or glass silk mattress. 

General.—The fire doors are within about 2 in. of the top 
of the fuel bed. 

The total height of the boiler and magazine is kept down 
to the minimum in order to facilitate its installation in 
existing boiler houses, 


(The subject of coke for central heating will be concluded in the next article of this series.) 


Corporation Undertakings’ Results 


Burntisland. 


The revenue, for the year to May 15, was £8,910, the sale of 
gas producing £7,400, and residual products £1,100. The loan 
debt has been reduced by £550, and the sum of £50 has been 
allotted to the retorts renewal fund. The new price of 3s. 4d. 
per 1,000 c.ft. brings the cost of gas back to pre-war level. 


Grangemouth. 


The financial report of the Undertaking shows a balance in 
the net revenue account of £542. A total of 4,360 tons of coal 
were carbonized during the year, the gas made per ton of coal 
being 16,207 c.ft. The manufacturing and distribution costs 
were £30 and £125, respectively, in excess of the estimated 
amounts. The sales of gas yielded £9 less than was expected, 
and the income from residuals was £231 below the estimate, 
the fall being due to the lack of demand during the year. 


Leicester. 


According to the annual report for the year ended March 381, 
1924, nearly 2,539 million c.ft. of gas was delivered. Revenue, 
at £535,086, shows an excess over total working expenses of 
£127,049. The total quantity of coal carbonized during the 
yesr was 115,138 tons. The net receipts from the sale of coke 
and breeze are lower this year, than last, and this is due to the 
tecuced tonnage of coal carbonized. Coke markets have re- 
meined steady throughout the year, and the average price 


received per ton of coke and breeze is slightly higher than last 
year. The return from the sale of tar products per ton of coal 
carbonized closely parallels that obtained last year, but in the 
case of ammonia products, an improvement in the price received 
for sulphate of ammonia has considerably reduced the loss 
sustained in the manufacture of this product. Seventeen miles 
of new mains have been laid during the year, bringing the 
total length of mains laid at March 81, 1934, to 517 miles. The 
total number of consumers on the mains, at the end of the 
financial year, was 84,483, new consumers connected up during 
the year totalling 1,590. The sales of apparatus reached record 
figures during the year, and over 17,800 new gas appliances were 
acquired by consumers through the Department. 


Nottingham. 


The annual report for the year ended March 31 last shows 
that the excess of revenue income over working expenses to be 
carried to net revenue account was £129,180. To this balance 
has been added £3,372 in respect of bank interest and interest on 
investments, making a total of £182,552. The expenditure in 
respect of interest on capital, provision for redemption of loan 
debt, and income-tax has amounted to £76,979, leaving a net 
profit for the year of £55,574. The sales of gas amounted to 
2,403,497,600 c.ft. These figures indicate a decrease when com- 
pared with the sales for the previous year. The gas unac- 
counted for during the year was 252,013,700 c.ft., or 8°67%, as 
compared with 230,477,300 c.ft., or 783%, for the previous year. 
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These new Water Heaters meet a definite 
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Hairdressing Saloons, etc. They are each 
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contents with a high Thermal efficiency. 
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Granulated Blast Furnace Slag for Dry Box 
Purification’ 


By R. L. Presbrey, Engineer of Manufacture, Boston Consolidated Gas Company. 


In the autumn of 1929 it seemed advisable to attempt to 
develop a material for purification which would provide 
asalable bye-product. To accomplish this, it was necessary 
to use a material practically free from carbon and produce 
a spent oxide with characteristics similar to pyrites ore. 

A series of plant and other tests were made on various 
unmixed iron oxides, without obtaining results which were 
considered satisfactory. We were limited both by the 
materials available, and the plant equipment. It did not 
seem advisable to install added layers in the boxes, which 
would have been necessary for successful use of the un- 
mixed oxides available. 

A study was then made of mixtures of oxides with various 
non-combustible inert materials. The entire series of ex- 
periments covered a period of two years without tangible 
results, except to prove to our own satisfaction the follow- 
ing facts : 

1. The cause of low efficiency of boxes filled with unmixed 
oxides is due to the impossibility of even distribution 
of flow through the layers. The fine, close packed, 
layer of material does not allow gas passage, but 
forces it through the unavoidable crevices which are 
always present around the box circumference—and 
meg all structural members which penetrate the 
ayers. 

2. Any material mixed with the oxide is satisfactory, 
which will evenly distribute the gas flow. 

3. Care to avoid crevices, and control of water content to 
minimize shrinkage on drying during service, will im- 
prove results somewhat, but the only complete solu- 
tion is to use an oxide which is granular and porous, 
or use a carrier. A non-combustible carrier was the 
only immediate solution, since a granular or porous 
oxide was not available. 

Granulated blast furnace slag seemed to be the 
best material available for the purpose, after con- 
sideration of the following factors: 

.. Availability. 

Cost. 

. Carbon content. 
Size. 

. Moisture content. 
Alkalinity. 

Grain structure. 

. Weight. 

. Fusion temperature. 

Box tests were made with oxide and slag mixtures in 
January, 1938, using 18-in. layers in three layer, 10,000- 
bushel boxes. These tests were run for the purpose of de- 
termining the efficiency of sulphur removal, effect on back 
pressure, curing and handling procedure, and value of spent 
material as a substitute of pyrites in acid manufacture. 

These tests showed that boxes could be filled with this 
mixture, without prohibitive back-pressure. Sulphur re- 
moval and handling costs were favourable, and the spent 
oxide was a satisfactory substitute for pyrites, in acid 
production. 

The use of this material was then begun as routine pro- 
cedure, using standard full depth layers. 

We have 26 purifying boxes installed, use 22 boxes, and 
purify a daily average of 33 million c.ft. of 300 grain H.S 
gas. Peak loads are about 50 million c.ft. 

The 22 boxes in use have 240,000 bushels oxide capacity, 
and we have at present 11 boxes operating with the slag- 
oxide mixture, and 11 with shavings oxide. The entire 
plant will onerate on the slag-oxide mixture when the 
shavings oxide is fouled and discarded. 

here is now in service 3,300 tons of slag-oxide mixture. 
A ready market exists for the spent material, and we have 
sold, to date, about 1,000 tons. 


ED Or i OO DO 


Granulated Slag. 


Granulated slag is a common product with many uses. 
t can be produced at any operating blast furnace, and a 
type suitable for mixing with oxide for gas purification can 
be made with little difficulty or expense. 

We have used four different types of slag and have found 


“From a paper before the American Gas Association Joint Committee 
Conference of the Production and Chemical Committees, New York, 
May 21-22, 1934. 


some unsuitable. The major factor which affects the value 
of the slag, for our purpose, seems to be the rate of cool- 
ing of the molten slag. ; 

There are three methods of granulating slag: 


1. Spraying steam into molten slag. 
2. Pouring molten slag into water. 
3. Spraying water into molten slag. 


The first method is little used but would provide an ideal 
type of material. 

The second method produces a fine grained dense struc- 
ture, which is unfavourable. 

The third method, with control of the rate and amount 
of water used, gives an entirely satisfactory product. 

A granulated slag is satisfactory for our purpose if within 
the following limits : 


1. Weight per c.ft. not over 35 lb. 
2. Moisture content not over 40%. 
3. Size—sand to 6-in. lump. 


A large proportion of lump indicates a slower rate of 
cooling, larger grain structure, and lower density, which is 
essential for our purpose. 


Oxide-Slag Mixture. 


A satisfactory mixture, and the only one we have 
attempted to use in plant operation, is a mixture of equal 
weights of slag and oxide as received. The oxide used has 
been Lux. 

We mix entirely with a locomotive crane in batches of 
300 to 600 tons. No particular care need be used in mix- 
ing, except to control the water content. Water content 
of the final mixture should be about 35%, and not over 40%. 
No water should be added during the mixing operation, or 
high back-pressure will result when the material is used. 
The water should be added, if needed, before mixing or 
during filling. 

The proportions mentioned result in a mixed oxide weight 
of about 46 to 50 lbs. per c.ft., and a Lux content of 28 to 
30 Ibs. per bushel. The same filling, dumping, and curing 
procedure can be used as with shavings oxide, though there 
is some advantage in using dump chutes in place of dump 
sticks, for-bottom dump boxes. We use portable conveyors 
and oxide conditioners for our handling and curing opera- 
tions. 

If boxes are filled to the same depth with this mixture 
as with shavings oxide, a greater total weight will result, 
and, in some cases, it is necessary to check the load 
capacity of the box structure. If full depth layers can be 
used, after consideration of weight and back-pressure, a 
considerable gain is made in purifying capacity. 


Back-Pressure. 


Considerable variation is shown in back-pressure com- 
parison with shavings oxide, when different types of slag 
are used. A light weight, coarse grained slag is essential 
on this account. 

Slags can be obtained which will give favourable back- 
pressure comparisons with shavings oxide. On an average, 
the back-pressure increase does not need to be more than 
25% if the slag is a proper type, and the water cortent 
is properly controlled during mixing. Some slags are en- 
tirely unsuitable. 

The back-pressure increase is considerable at times on 
the second fouling, due to breakdown of the slag structure 
during curing. After the first curing the back-pressure will 
remain constant, but it is a great advantage, if sufficient 
sulphur can be absorbed, to operate on a one fouling basis. 

The requirements for a marketable spent oxide are as 
follows : 


. Carbon content not over 3%. 

. Moisture not over 10%. 

. Fusion temperature above 2,400° F. 
. Free sulphur content above 40%. 

. Size not over 2-in. lump. 


All these requirements can be met with a slag-oxide mix- 
ture. The value of the spent material increases with the 
sulphur content. The carbon limit can be met with reason- 
able control of tar in the gas. The moisture can be 
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when the material is dumped, 
and the heat of oxidation ‘after dumping will reduce it to 
about 2 to 4%. We have averaged about 2% carbon and 
4% mo:sture in the spent oxide sold. 

We purify 300 grain H.S gas containing air regulated 


't05%. We have found that we can foul shavings oxide to 
} an ave' 


age of 1°0 lb. of sulphur per lb. of Lux in three 
foulings, using an average flow rate of 12,000 c.ft. per day 
per ton of Lux, in a four-box series, and a flow rate of 


17,000 c.ft. per day per ton of Lux, in a six-box series. 


With slag-oxide these s same flow rates per ton of Lux can 
be used, and the material, in three foulings, can be brought 
up to 1°5 lb. of sulphur per Ib. of Lux. This is a gain of 
30% in removal capacity, without, reduced rate of flow. 

With boxes completely filled with slag-oxide, we have an 
increase of 50% in Lux content compared to our shavings 
oxide practice. This is due to the greater density of the 
mixture, which gives a further 50% increase in purifier 
capacity, since the flow rate per ton remains constant. In 
our case, these factors have resulted in a 50% reduction 
in the number of boxes dumped in a year. 

These results may be partly due to the fact that the slag 
maintains a more alkaline condition in the oxide. In some 


| cases the proper sulphur content can be obtained in one or 


two foulings by series rotation, if the proper amount of 
oxyge _— maintained in the gas, and the flow rate is not 
too hig 

Dumping cost and back-pressure are increased by the 
use of slag-oxide, but the net cost of sulphur removal can, 
in most cases, be reduced 50% or more by its use. 

The determining factors for the use of slag-oxide are 
freight rate on granulated slag, price obtainable for the 
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spent oxide, cost of shavings oxide disposal, and pressure 
and capacity conditions in the individual plant. 

The favourable and unfavourable factors may be listed as 
follows: 


Favourable. 


. Produces salable spent material. 

. Eliminates spent oxide disposal expense. 

. Reduces fire and explosion hazard. 

Increases purifying capacity 50%. 

Doubles length of service for box before lumping. 

Increases sulphur absorbed per unit of iron oxide 50%, 

. Lime in slag eliminates acidity and necessity for ad- 
dition of lime or ammonia. This aids sulphur and 
NO removal. 

. Reduces oxide mixing cost from 1°2c. per bushel to 
0°8c. per bushel. 

9. Reduces number of boxes dumped and total labour 
cost 50%. 

10. —- material cost 75%, after credit for spent oxide 

sale. 
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Unfavourable. 


1. Increases back-pressure 25%. 

2. Increases dumping expense. 

3. Requires care in selection and purchase of slags. 

4. Requires close attention to details of operation. 

5. Requires close control of tar in gas. 

6. Requires close control of moisture content of oxide. 


It should be borne in mind that these results apply only 
to the use of slag-oxide in our particular situation, and are 
based on data from one year of operation with this material. 


Gas Companies’ Results 


Annan. 


Total revenue for the year was £9,473, with expenditure 
£8,115, which, with the carry-forward from last year, gives a 
total surplus of £1,819. From this £300 is paid on the prefer- 
ence shares and from the balance a dividend of 7% is recom- 

mended for payment, free of tax, which absorbs £1,050. The 
carry-forward is £469. Gas made during the year was 42,369,800 
cft—a decrease of 2,121,000 compared with the previous year. 
The new showroom opened in High Street has resulted in the 
sale of a record number of gas appliances. 


Bo'ness. 


The business of the Bo’ness Gas Light Company shows steady 
progress. It was agreed to declare the customary dividend of 
8%, free of tax, and to carry forward a substantial sum to the 
reserve account. Mr. D. Linkston Frew has been appointed to 
he vacancy on the Board caused by the death of Mr. T. J. 
almon. 


Boston. 


The Report of the Directors for the year ended June 30, 1934, 
showed that the net profit for the year amounted to £1,607. 
The gas rental for the year amounted to £31,563, which shows 
an increase of £621, compared with the previous year. Residuals 
realized £7,318, showing a decrease on the year of £504, the 
decrease being due partly to lower prices realized for coke and 
partly to the lower tonnage of coal carbonized as compared 
with the previous year. The number of cookers on hire and 
hire-purchase at June 30 was 4,576, being an increase of 131 
during the year. There is an increase in the number of ordinary 
and prepayment meters of 209. The sales of gas during the past 
year show an increase of more than 8 million c.ft., which con- 
stitutes a record for the Company. Since the year 1922 the 
sales of gas have increased 60 million c.ft., which represents an 
increase of more than 50%. On the other hand, the price has 
been reduced from 5s. 1d. to 3s. 7d. per 1,000 c. ft. Consumers 
have increased from 5,300 to 6,800, and the number of cookers 
r risen from 2,400 to 4,500 showing the remarkable increase 
of 90°,. 


Chesterfield. 


The annual report for the year ended March 81, 1984, shows 
anet profit of £2,974. The sales of gas increased by 2 08%, and 
the unaccounted for gas is reduced by 0°4%. The yields of gas, 
coke, and tar available for sale have been good, and average 
prices for the residuals during the year have heen maintained. 
The net cost of manufacture of gas shows a slight decrease. The 
averace receipts for gas per therm, including rent of prepay- 
‘ent meters and fittings, was 7°35d., against 7°62d. in 1932-83. 
The average for 1922-8 was 10°5d 


Cupar 


The profit on the year’s working of Cupar Gas Company, Ltd., 
amounted to £2,213, and the Directors recommended a 5%, 
tax-free, dividend on the preference stock, and 83%, tax-free, 


dividend on the ordinary stock. They also set apart £400 to 
capital for depreciation. The amount to be carried forward to 
next year is £519. 


Elie. 


Elie and Earlsferry Gas Company reports a profit for the past 
year of £187. A dividend of 6%, less tax, is recommended by 
the Directors. During the year the amount of gas consumed 
totalled 7,758,000 c.ft. 


Galston. 


The Galston Gas Company, Ltd., held its annual meeting on 
July 13, when ex-Provost J. A. Yeudall presided. A dividend 
of 9%, less tax, was declared. 


Hawick. 


The gas sold during the year was 107,562,400 c.ft., compared 
with 102,230,400 c.ft. for the previous year. The carbonizing 
plant is in course of being reconstructed, at a cost of about 
£7,000. Part of this cost has been paid, and appears in the 
present balance-sheet, and the balance will be met during the 
current year. The amount of £3,000 has, as in previous years, 
been carried to reserve. The balance brought forward from 
last year was £6,274, from which was paid the dividend for 
the year to May 26, 1933, £2,350, and the profit for this year, 
as shown in the profit and loss account, is £2,093, making to- 
gether the sum of £6,018, from which the Directors recommend 
payment of a dividend at the rate of 5%, free of income-tax. 


Montrose. 


The Directors of Montrose Gas Company, Ltd., report a profit 
for the year ended June 30, 1934, of £4,690, which, with the sum 
of £1,229, carried forward from last year, gives a total of £5,919. 
The Directors propose to transfer £1,000 of this sum to the 
reserve fund, which will now total £17,000. A final dividend of 

%, less tax, is recommended, making a dividend of 10% for the 
year. Subject to the Directors’ remuneration, a balance of 
£919 will be carried forward. Receipts from gas sold amounted 
to £16,405, while residuals produced £1,888, making a total of 
£18,935. Expenditure included £4,759 ‘for coal; £966 for re- 
pairs and maintenance of works, mains, and plants; £355 for 
repairs to cookers and meters; £2, 006 for taxes, rates, insur- 
ances, and feu-duties; £1,702 for depreciation of works and 
plant; and £8,728 for salaries and wages. 


Spilsby. 


At the annual meeting of the Spilsby Gas and Coke Company, 
Ltd., the Directors recommended the payment of a dividend of 
24%, less tax, on the past year. 


Stratford-on-Avon. 


The net profit for the year amounted to £1,572—an increase 
of £184 over the previous twelve months. The gas manufac- 
tured increased by 3,353,000 c.ft.; and it has been decided to 
reduce the price of gas by 1d. per 1,000 c.ft., commencing with 
the current quarter. 
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at every stage and in every 
application—from a U-gauge to 
a Recording Calorimeter. Design, 
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apparatus that will give entire 
satisfaction not only on installa- 


tion but in the years to come. 
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Gas Markets and Manufactures 


Stock Market Report. 


[For Stock and Share List, see later page.) 


The serious political situation in Austria, bringing with it 
the fears of further international complications, led to a sharp 
fall in prices on all the Home and Continental Exchanges last 
week. London was not affected to the same extent as some, 
for here nothing in the nature of a panic set in, and any mark- 
ing down was purely a precautionary measure. It was satis- 
factory to note that towards the close markets became steadier, 
and in the absence of any startling new developments an early 
return to nermal conditions is anticipated. 

Except for a slight falling off in the volume of business, the 
Gas market was not unduly disturbed by the general situation. 
In fact, several stocks improved in value, notably Harrogate 
consolidated with a rise of 4 to 181}, and East Surrey 5% de- 
benture with a similar increase to 122. There were the usual 
ex div. reductions at this time of the year, but apart from 
these the only two reactions of note occurred in the stocks of 
the Hastings and St. Leonards Company, which, it will be re- 
membered, rose sharply a few weeks ago when the offer by the 
South-Eastern Gas Corporation became known. These two 
stocks, with falls of 10} and 43 respectively, have now almost 
reverted to their former values. 

More interim dividends were announced last week including : 
Gas Light and Coke £2 16s.94, South Metropolitan 2}%, Totten- 
ham 32%, Wandsworth 3}%, Cardiff 3%, and Southampton 
24%, all of which are at the same rates as those paid 
for the corresponding period of 1933. A report from the 
Metropolitan Gas Company, of Melbourne, indicates that the 
Company has had another successful half-year. The net profits 
for the six months to June 30 amounted to £96,319 (against 
£95,518), a further £10,000 has been placed to reserve, and the 
carry-forward is slightly higher at £67,625. The dividend has 
been maintained at 6s. 6d. per share. 

Associated Gas and Water Undertakings, Ltd., a holding 
company incorporated in December, 1933, published last week 
particulars of its activities. The authorized capital is £200,000, 
consisting of 100,000 £1 redeemable 43% cumulative preference 
shares and 100,000 ordinary shares of £1 each. Of this, 20,000 
ordinary shares have been issued for cash and fully paid up, 
and Messrs. Snell & Swaffield, of 116, Old Broad Street, E.C. 2, 
have agreed to take 20,000 preference shares at par. No invita- 
tion to subscribe has been issued to the public. The Company 
has purchased, or agreed to purchase, from the East Surrey 
Gas Company approximately 75°6% of the issued capital of the 
Horsham Gas Company, Ltd., and has also purchased the whole 
of the issued capital of the Kirton-in-Lindsey Gas Light and 
Coke Company, Ltd., and £100 ordinary *‘ B ”’ stock of the East 
Surrey Gas Company. The purchase price of these transactions 
amounts to £36,138, and the estimated revenue, excluding that 
from the Kirton-in-Lindsey Gas Company which cannot be 
estimated accurately, is £1,595. 





Current Sales of Gas Products. 


The London Market for Tar Products. 
Lonpon, July 30. 


Prices in the tar products market do not show any consider- 
able fluctuation. 

With regard to pitch, a few sales have been made at some- 
what lower prices than were previously reported, and to-day’s 
value is called about 57s. 6d. per ton f.o.b. 

Creosote, 4d. to 44d. per gallon. 

Refined tar, 4d. to 44d. per gallon in bulk at makers’ works. 

Pure toluole, about 2s. 2d. to 2s. 3d.; pure benzole, 1s. 9d. 
to Is. 10d.; 95/160 solvent naphtha, 1s. 7d. to ls. 8d.; and 
90/160 pyridine, 7s. to 7s. 6d.—all per gallon naked at makers’ 
works, 


Tar Products in the Provinces. 
July 30. 

The average prices of gas-works products during the week 
were: Gas-works tar, 25s. to 30s.; Pitch—East Coast, 55s. 
to 57s. 6d. f.0.b. West Coast—Manchester, Liverpool, Clyde, 
55s. to 57s. 6d.* Toluole, naked, North, 1s. 9d. to ls. 11d. 
Coal-tar crude naphtha, in bulk, North, 63d. to 63d. Solvent 
naphtha, naked, North, 1s. 5d. to 1s. 6d. Heavy naphtha, 
North, 93d. to 103d. Creosote, ex works, in bulk, North, liquid 
and salty, 33d. to 33d.; low gravity, 33d. to 3$d.; Scotland, 3d. 
to 3id. Heavy oils, in bulk, North, 83d. to 44d. Carbolic acid, 
60’s, ls. 1ld. to 2s. ld. Naphthalene, £10 to £11. Salts, 55s. to 
75s., bags included. Anthracene, “ A ”’ quality, 23d. to 8d. per 
minimum 40%, purely nominal; ‘* B ” quality, unsalable. 


* All prices for pitch are now quoted on the basis of f.o.b. In order to 
atrive at the f.a.s. value at any port it will be necessary to deduct the loading 
Costs and the tolls whatever they may be. 


Tar Products in Scotland, 
Giascow, July 28. 

Trading is still on a small scale in this district, but prices 
continue to hold and no material alteration is anticipated in the 
near future. 

Crude gas-works tar.—Actual value is 34s. to 36s. per ton ew 
works in bulk. 

Pitch.—Value is nominal at 45s. per ton f.o.b. Glasgow for 
export, and about 42s. 6d. to 45s. per ton ex works in bulk for 
home trade. 

Refined tar.—Quotations are unchanged at 3d. to 34d. per 
gallon f.o.r. makers’ works naked. 

Creosote oil.—New business is not large, but prices are well 
maintained. B.E.S.A. Specification oil is 4d. to 44d. per gallon; 
low gravity, 44d. to 43d. per gallon; and neutral oil, 44d. to 
44d. per gallon; all f.o.r, at makers’ works in bulk. 

Cresylic acid.—Inquiries are quite numerous, and quotations 
are firmer. Pale, 97/99%, 1s. 3d. to 1s. 4d. per gallon; dark, 
97 /99%, 1s. O}d. to 1s. 1$d. per gallon; pale, 99/100%, 1s. 43d. 
to ls. 54d. per gallon; all f.o.r. 

Crude naphtha.—Prompt supplies are well looked after at 
43d. to 54d. per gallon, according to quality. 

Solvent naphtha.—90/160 grade is 1s. 3d. to 1s. 4d. per gallon, 
and 90/190 grade 8d. per gallon. 

Motor benzole.—Value remains nominal at Is. 5d. to Is. 6d. 
per gallon. 

Pyridines.—90/160 grade is 6s. to 7s. per gallon, and 90/140 
grade is 7s. to 8s. per gallon (nominal). 


Benzole Prices. 


These are considered to be the market prices for benzole at 
the present time: 
d. d. 
Crude benzole .. . g to o 9g per gallon at works 
Motor ,, dak SR a t 6 n 
90% ” os 4 »» I 4% 
Pure se ei Oe -—. & 9 
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Contracts Advertised To-Day. 
General Stores. 
Bradford Gas Committee. [p. 265.] 
Oils, Paints, and Greases. 
Bradford Gas Committee. [p. 265.] 
Pipes and Specials. 


Bradford Gas Committee. [p. 265.] 


Trade Notes. 


London Warming Company, Ltd. 

This firm, who are makers of stoves, ranges, and grates, 
announce that they are having their showrooms at 2, Percy 
Street, Rathbone Place, W.1, extended, modernized, and re- 
decorated during the month of August, and in the meantime a 
temporary showroom will be opened in the basement, so that 
business will be carried on without interruption. 





Overseas Opportunities. 


Mozambique. 


H.M. Consul-General at Lourengo Marques reports that the 
Port and Railway Administration of the Colony of Mozambique 
is calling for tenders to be presented in Portuguese East Africa 
by Oct. 15, 1934, for the supply of one gas producer, motor, 
alternator, and distribution board. Firms desirous of offering 
plant of United Kingdom manufacture can obtain the further 
details of this call for tenders, upon application to the Depart- 
ment of Overseas Trade, 35, Old Queen Street, S.W. 1. Refer- 
ence No. G.Y.14075 should be quoted. 





Metropolitan Gas Companies’ Testings. 


The Gas Referees’ report on the official testings for the past 
quarter gives the following average calorific values for the gas 
supplied by the Metropolitan Companies named: 

Commercial Gas Company.—501°3 B.Th.U. (declared calorific 
value, 500 B.Th.U.). 

Gas Light and Coke Company.—502°1 B.Th.U. (declared calorific 
value, 500 B.Th.U.). 

South Metropolitan Gas Company.—562°6 B.Th.U. (declared 
calorific value, 560 B.Th.U.). 

South Suburban Gas Company.—560°5 B.Th.U. (declared calorific 
value, 560 B.Th.U.). 

Tottenham and District Gas Company.—500°5 B.Th.U. (declared 
calorific value, 500 B.Th.U.). 

Wandsworth and District Gas Company.—501'8 B.Th.U. (declared 
calorific value, 500 B.Th.U.). 
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MILES PLATTING, MANCHESTER 10 
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STOCK AND SHARE LIST. 


Official Quotations on the London and Provincial Stock Exchanges. 
io. | Transac- 


- Dividends. | 
hen a Quota- 
Share, ex- Prev: | Last NAME. tions. 
Dividend. |qP¢f. Yr. Hf. Yr. July 28. |on Week-| 1, Wetec 
uring the 

% p.a.'% pin. } : __ Week. 





iat. @ 1 F Alliance & Debian Ord. ... | 180—140 
June 25 | 4 Do. 4 p-c. Deb. ove _—— | o | eos 
Mar. Barnet Ord.7 p.c. ... ee | 167—172 ibe | 171 
May Bombay, Ltd. -- | 27/6 —29/6 ia 28/9 
Feb. Bournemouth sliding ‘scale 208 — wis Re 

” Do. 7 p.c. max:-... | 167—172 a | ; 

Do. 6 p.c. Pref... os | ids 145 

Do. 8 p.c- Deb. ... aie a 

Do. : p.c- Deb. ... 

Do. 5 p.c- Deb. ... 
= &c.,6 p.c. Con 

5 p.c. Con. 
= 6 p.c. B. Pref. 
Bristol 5 p.c. max. ... 
1st 4 p.c. Deb. 
Do. 2nd 4 p.c. Deb. 
Do. 5p.c. Deb. ... 
British Ord. 

Do. 7 p.c. Pref. ... 

Do. 54 p.c. Pref. ... 

Do. 4p.c. Red. Deb. 

Do. 5p.c. Red. Deb. 
|Cambridge 6 p.c. Deb. 

\Cape Town, Ltd... 
> ‘4 p.c. Pref. 
p.c. Deb. 
Carain Con. Ord. 

Do. 5 p.c. Red. Deb. 108108 
Chester 5 p.c. Ord. ... 118 -1186* 
Ceeume, Ltd. Ord. . we | 1¥a—198 
t 7 p.c. Pref. ... | 18/6 - 20/6 

Colonial Gac f anak Ltd. Ord. | 19/6—21/6 “ 

Do. 8 p.c. Pref. | 23/6—25/6 wo : 
Commercial a. ae 122 —1223 

Do. 8p.c. Deb. ... p jes 87—874 

Do. 6 p.c. Deb. ose . 
Croydon sliding scale sas a | 156-158 

max. div. ... = on 109-110 

Do. 5 p.c. Deb.... ee 
Derby Con. ... ‘an 

Do. 4p.c. Deb. ... a a . 
East Hull Ord. 5 p.c. ote lie 109 
East Surrey Ord. 5 p.c. os oo 

Do. 5p.c. Deb... 1233 
European, Ltd. | se | 127 
Gas Light & Coke 4 D. c. Ord. | ae a ee 

Do. 84 p.c. max. . «- | 87-90 ro 878-89 

Do. 4p.c. Con. Pref. ... ¥: 107—1u8 

Do. 8 p.c. Con. Deb. a 87—88 

Do- 5p.c.Red. Deb. ... | oe 1174—1173 

Do. 44 p.c. Red. Deb. ... | ee | 1145 -116 
Harrogate New Cons. vee 
Hastings & St. L. 5 p.c. Conv. | 

Do. 84 p.c. Conv. 
Hongkong & China, Ltd. ... | 
Hornsey Con. 34 p.c. ots - soe - 
Imperial Continental Cap. 205 —2134 

Do. 84 p.c. Red. Deb. oon 
Lea Bridge 5p.c. Ord. . 
Liverpool 5 p.c. Ord. 

Do 5 p.c. Red. Pref. 

Do. 4p.c- Deb. 

x ~ye 5 p.c. Cap. os 

8 p.c. Deb. th 11—16 
Malta & Mediterranean .... 
Metropolitan (of Melbourne) 

54 p.c. Red. Deb. 98 -108 

M. 8S. Utility “C.” Cons. |. | 118 -118 
4 p.c. Cons. Pref. | 96 101 
4 p.c. Deb. - | 100-105 
5 p.c. Deb. 119 —124 
34 p.c. Rd. Re. Bds.| 97—100 

Montevideo, Ltd. 60 65 

Newcastle & Gateshead Con. | 25/6 26/34 

Do. .c- Pref. -. | 100 101d 

Do. 

Do. 

Newport (Mon. y 5 p.c. max. 

North Middlesex 6 p.c. Con. 

Northampton 5 p.c. max. 

Oriental, Ltd. 

Plym’th & Stonehouse 5 p. ©. 

Portsm’th Con.Stk. 4 p.c. Std 

Do. 5 p.c. max. 
|Preston 5 p.c. Pref. . 
|Primitiva 4 p.c. Rd. Db. 1911 

Do. 4 p.c. Cons. Deb. 
\San Paulo 6 p.c. Pref. ie 
\Sheffield Cons. é 
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July 16 
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July 2 
May 
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May 7 
Feb. 19 
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Feb. 
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July 
July 
June 
Mar. 
Mar. 
July 
Feb. 
May 
Feb. 


Do. 4p.c. Deb. .. 
Shrewsbury 5 p.c. Ord. 
South African ove oie ooo } _ 
South Met. Ord... - 1354 - 1864 

Do. 6 pc. Irred. Pf. eos «se 

Do. 4 p.c. Irred. Pf. f ove 1054 - 1°64 

Do. 8 p.c. Deb eve i ove 

Do. 5 p.c. Red. Deb. 
South Shields Con. ... 7 
South Suburban Ord. 5 p.c. | 18 1382-134 

Do. 5 p.c. Pref. I! aa | 1%4—1993 

Do. 4 p.c. Pref. eo see 

Do. 5 p.c. Deb. 

Do. 4 p.c. Deb. 
Southampt' n Ord. +4 . max. 
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June 
Joly 
Mar. 
July 
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June 
Mar 
June 
Mar. 
June 
Mar 


peenees 54 p.c. Red. Pref. - = 110 
Do. p.c- Red. Deb. oes | pes 
Tottenham ona District Ord. fe —_ 155— 157 
Do. 5% p.c. Pref. ... si at 1293 
- 5 p.c. Pref. ons | re. 

4 p.c. Deb. 
‘uxbridee = - p.c. 


re roe a) 


CORO 


” 
June 
Mar. 


ef. des | 4 
we; ‘Consoltdated’ f -- | 187-192 
Do. 5p.c. Pref. ... 1 ‘ 1224—123 
Do. 5 p.c. Deb. vee 128 125 
_ 60 ‘Winchester W.&G. 5 D. ec. Con } 
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June 11 

" Mar. 5 a 

Quotations at:—a.,—Bristol. b.—Liverpool. ¢.— Nottingham. d.—Newcastle. ¢.—Sheffield. /f,—The 

quotation is per £1 of stock. g.—Paid £8, including 10s. on account of back dividends. * Ex.div. t Paid 
free of income-tax. + For year. 
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CONTRACTS OPEN. 


CITY OF BRADFORD. 


TENDER FOR STORES. 
HE Gas Committee of the Bradford 


Corporation are prepared to receive 
TENDERS for the Supply and Delivery of the 
following STORES required in their several De- 
partments during the Twelve Months ending 30th 
September, 1935 :— 

SPECIAL PIPES and CASTINGS. 


GENUINE PUDDLED IRON STEAM TUB- 
ING and FITTINGS. 


WROUGHT IRON and STEEL BARS, 
PLATES, &c. 

COTTON WASTE and SPONGE CLOTHS. 

BEST and COMMON ENGINE OIL, GAS 
ENGINE OIL, CYLINDER OIL, and 
BROWN GREASE. 

TARRED GASKIN. 

BOLTS, NUTS, WASHERS, and SET 
sc Ss. 


BRASS MAIN GAS COCKS. 


SHEET GLASS and OPAL GLASS (21 oz.) for 
STREET LAMPS 

Forms of Tender, with apy further information 
required, may be had on application to Mr. George 
E. Currier, Deputy Gas Engineer, Britannia House, 
Bradford, and samples may be seen at Mill Street 
Gas-Works. 

No Tender will be received unless enclosed in a 
plain sealed envelope bearing the words ‘‘ Tender 
for Stores—Gas Department,’’ but not bearing any 
name or mark indicating the sender. 

The various contracts will be let subject to the 
Fair Contracts Clauses of the Corporation. 

Tenders are to be sent soas toreach me not later 
than 9 a.m. on Friday, 17th August, 1934. 

The lowest or any Tender will not necessarily 
be accepted. 

N. L FLEMING, 
Town Hall, Town Clerk. 
Bradford, 
July 20, 1934. 





(genes WILSON GAS METERS, Ltd. 
GAS-METERS, ORDINARIES, SLOTS, AND 
REPAIRS. 


Foleshi!l Road, COVENTRY. 
"Phone: 8655 Coventry Grams: * GASMETER.” 


Certus Works, Kingston Road, Raynes Park, 
Lonpbon, S.W.2v. 
Radium Works, 11, Radium Street, Oldham Road, 
MANCHESTER. 


And at BLACKPOOL, 
(Sce advertisement July 25, p. 191.) 


OXIDE 


CONSULT 


HE BRITISH GAS PURIFYING 
MATERIALS CO, LTD., 
99, LonpoNn Roap, LEICESTER. 
Telegrams : Telephone: 
‘* BRIPURIMAT, LEICESTER.” LEICESTER 59086, 


MAINLAYING 


E. JEAVONS & CO., LTD., 


® Gas Engineers and Mainlayers, 


TIPTON, STAFFS. 





For further Small Adverts. see p. 267. 





The Sergeant 
Shows some 
Specialities 


ALDER & MACKAY LTID.,EDINBURGH, LONDON € BRADFORD 


o GuBle Foor Pee 
a ¢ 
~  pivipeo into. ¥ 
100 Parts 


ALper & Mackay L7? 
EDINBURGH. 






The A.€.M. 1/12th cub.ft. CALORIMETER METER. 
These accurate little instruments are designed 
primarily for laboratory and _ scientific work. 
tailed particulars will be sent on _ request. 








MAKE METERS OF METICULOUS MEASUREMENT 





GAS JOURNAL 
August |, 1934 










Ter. ADoRress 


“TOOLS DENTON LANCS”’ TELEPHONE 2088 





(E-PASS & COMPANY, » 








TOOLS FORGAS = GAS._ & WATER ENGINEERS BRASS AND 
1 
wate orcs UNDERPRESSURE SPECIALISTS rounpers 


Station Works, DENTON, LANCS. 











MANCHESTER OXIDE COMPANY, LTD. 
MILES PLATTING ® MANCHESTER 


FRESH OXIDE 


SUSTAINED MAXIMUM ACTIVITY 
MAXIMUM CAPACITY 


THESE TWO VIRTUES 
ENSURE LOW WORKING COSTS 


TELEGRAMS 


Our Laboratory and TELEPHONE 
OXIDE Technical Staff are 2283/4 COLLYHURST 
MANCHESTER" at your service. MANCHESTER 








WILLIAM PRESS & SON 


See our illustrated 
advertisement June 13. 


Mainilaying and Gasworks Construction. 

















SMALL 
MECHANISMS 


OF UTMOST 
PRECISION 
Pressure Gauge 
Movements . 
Escapements. . 


Wheels & Pinions 


CLOCKS for RECORDING DRUMS and 
TIME SWITCHES (7 day to 35 day, with various 


times of rotation). 
WATCH MANUFACTURERS SINCE 1750 
Send for particulars and quotations: 


ROTHERHAM & SONS, Ltd., 


COVENTRY. 































INSULATING BRICKS — 


Special semi-silica quality for Segmental Retorts 
with no Expansion or Contraction at 1400°C. 


HARRIS & PEARSON, LTD., STOURBRIDGE, ENGLAND 


RECUPERATOR TUBES 


































